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USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED 


SGS-THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT 
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF SGS-THOMSON 


used herein; 

1. Life support devices or systems are those which (a) are 
intended for surgical implant into the body, or (b) support 
or sustain life, and whose failure to perform, when 
properly used in accordance with instructions for use 
provided with the product, can be reasonably expected 
to result in significant injury to the user. 


Microelectronics. As 


2. A critical component is any component of a life support 
device or system whose failure to perform can reason¬ 
ably be expected to cause the failure of the life support 
device or system, or to affect its safety or effectiveness. 
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INTRODUCTION 


This databook contains datasheets covering the range of discrete devices for small 
signal consumer, industrial and professional applications, including RF devices. 

A seiection guide by characteristics and, for RF devices, by application, is provided 
to enable fast identification of the most suitabie devices for your application. 

The information on each product has been presented in order that the performance 
of the product can be readily evaluated within any required equipment design. 
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SELECTION GUIDE 


General purpose in TO-39 


VcEO 

VcER* 

(V) 

hpE 

min/max 

•c 

(mA) 

TY 

NPN 

PE 

PNP 

d 

VcE(sat) 

max 

(V) 

1 

Ic^Ib 

(mA) 

fj 

min 

(MHz) 

toff* 

(ns) 

Pfot 

(mW) 

Page 

20 

60/— 

150 

BFY52 


0.35 

150/15 

50 

160 typ 

800 

187 

30 

40/— 

150 

BFY51 


0.35 

150/15 

50 

160 typ 

800 

187 

30 

40/120 

150 

2N2218 


1.6 

500/50 

250 

— 

800 

295 

30 

40/120 

150 

BSY53 


1.2 

500/50 

100 typ 

— 

800 

259 

30 

100/300 

150 

2N2219 


1.6 

500/50 

250 

— 

800 

295 

30 

100/300 

150 

BSY54 


1.2 

500/50 

100 typ 

_ 

800 

259 

35 

30/— 

150 

BFY50 


0.2 

150/15 

60 

140 typ 

800 

187 

40 

40/120 

150 


2N2904 

0.4 

150/15 

200 

80 

600 

325 

40 

40/120 

150 

2N2218A 


1 

500/50 

250 

225 

800 

297 

40 

40/120 

150 

2N3110 


0.25 

150/15 

60 

1000* 

800 

339 

40 

40/240 

500 

BC440 


1 

1000/100 

50 

— 

1000 

91 

40 

40/250 

100 

BC140 


0.35 typ 

500/50 

50 

850* 

800 

49 

40 

40/250 

500 


BC460 

1 

1000/100 

50 

— 

1000 

93 

40 

50/250 

150 


2N4037 

0.3 

150/15 

100 

110 

700 

401 

40 

50/250 

150 

2N3053 


1.4 

150/15 

100 typ 

— 

800 

337 

40 

100/230 

150 


2N2905 

0.4 

150/15 

200 

80 

600 

325 

40 

100/300 

150 

2N2219A 


1 

500/50 

300 

225 

800 

297 

40 

100/300 

150 

2N3109 


0.25 

150/15 

70 

1000* 

800 

339 

45 

30/150 

150 

BFY56 


0.3 

150/15 

40 

800* 

800 

191 

45 

40/240 

150 


BC304 

0.65 

150/15 

100 typ 

— 

850 

77 

45 

120/240 

150 

BC302 


0.5 

150/15 

100 typ 

— 

850 

73 

50 

40/250 

500 


2N5323 

1.2 

500/50 

50 

— 

1000 

415 

50 

40/250 

500 

2N5321 


0.8 

500/50 

50 

800* 

1000 

413 

50* 

40/120 

150 

2N1613 


1.5 

150/15 

60 

— 

800 

285 

50* 

100/300 

150 

2N1711 


1.5 

150/15 

70 

— 

800 

285 

55 

40/— 

100 


BFX39 

0.5 

500/50 

100 

350 

800 

163 

55 

40/120 

150 

BFY56A 


0.25 

150/15 

60 

800* 

800 

191 

55 

85/— 

100 


BFX38 

0.5 

500/50 

100 

350 

800 

163 

60 

40/120 

150 


2N2904A 

0.4 

150/15 

200 

80 

600 

327 

60 

40/120 

150 

2N3108 


1.4 

150/15 

100 typ 

— 

800 

339 

60 

40/240 

150 


BC303 

0.65 

150/15 

75 

— 

850 

77 

60 

40/240 

150 

BC301 


0.5 

150/15 

120 typ 

— 

800 

73 

60 

40/240 

500 

BC441 


1 

1000/100 

50 

— 

1000 

91 

60 

40/250 

100 

BC141 


0.35 typ 

500/50 

50 

850* 

800 

49 

60 

40/250 

500 


BC461 

1 

1000/100 

50 

— 

1000 

93 

60 

100/300 

100 


2N4032 

0.5 

500/50 

100 

350 

800 

389 

60 

100/300 

150 


2N2905A 

0.4 

150/15 

200 

80 

600 

327 

60 

100/300 

150 

2N3107 


1.4 

150/15 

100 typ 

— 

800 

339 

65 

40/120 

150 

2N2102 


0.5 

150/15 

60 

30* 

1000 

293 

65 

40/140 

150 


2N4036 

0.65 

150/15 

60 

700* 

1000 

397 

75 

30/130 

500 


2N5322 

0.7 

500/50 

50 

1000* 

1000 

415 

75 

30/130 

500 

2N5320 


0.5 

500/50 

50 

800* 

1000 

413 

75 

40/— 

100 


BFX41 

0.5 

500/50 

100 

350 

800 

163 

75 

85/— 

100 


BFX40 

0.5 

500/50 

100 

350 

800 

163 

80 

40/120 

100 


2N4031 

0.5 ' 

500/50 

100 

350 

800 

389 

80 

40/120 

150 

2N1893 


5 

150/15 

50 

— 

800 

289 

80 

40/120 

150 

2N3020 


0.5 

500/50 

80 typ 

— 

800 

335 

80 

40/120 

150 

BSY55 


0.6 

150/15 

100 typ 

— 

800 

263 

80 

40/240 

150 

BC300 


0.5 

150/15 

120 typ 

— 

800 

73 

80 

100/300 

100 


2N4033 

0.5 

500/50 

100 

350 

800 

389 

80 

100/300 

150 

2N3019 


0.5 

500/50 

100 typ 

— 

800 

335 

80 

100/300 

150 

BSY56 


0.6 

150/15 

100 typ 

— 

800 

263 
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SELECTION GUIDE 


General Purpose in TO-18 


VCEO 

VCER* 

(V) 

hpE 

m in/max 

Ic 

(mA) 

TY 

NPN 

PE 

PNP 

VcE(sat) 

max 

(V) 

Iq/Ib 

(mA) 

fj 

min 

(MHz) 

toff* 

(ns) 

Pfot 

(mW) 

Page 

25 

50/— 

10 


BCY72 

0.5 

50/5 

200 

350 

350 

105 

25 

75/260 

100 

BC377 


0.7 

500/50 

300 typ 

— 

375 

81 

30 

40/120 

150 

2N2221 


1.6 

500/50 

250 

— 

500 

295 

30 

90/— 

10 


BFX48 

0.3 

50/5 

400 

160* 

360 

167 

30 

100/300 

150 

2N2222 


1.6 

500/50 

250 

— 

500 

295 

30 

100/300 

150 

2N3302 


0.6 

500/50 

_ 

150* 

360 

353 

40 

40/120 

150 


2N2906 

1.6 

500/50 

200 

80 

400 

325 

40 

40/120 

150 

2N2221A 


1 

500/50 

250 

225 

500 

297 

40 

50/— 

10 


BCY70 

0.5 

50/5 

250 

350 

350 

105 

40 

50/150 

10 


2N3250 

0.5 

50/5 

250 

200 

360 

349 

40 

75/260 

100 

BC378 


0.7 

500/50 

300 typ 

_ 

375 

81 

40 

100/300 

10 


2N3251 

0.5 

50/5 

300 

200 

360 

349 

40 

100/300 

150 


2N2907 

1.6 

500/50 

200 

80 

400 

325 

40 

100/300 

150 

2N2222A 


1 

500/50 

300 

225 

500 

297 

40 

150/300 

10 


2N4035 

0.3 

50/5 

450 

150* 

360 

393 

45 

100/300 

150 


2N3504 

1.6 

500/50 

200 

100* 

400 

357 

45 

100/600 

10 


BCY71 

0.5 

50/5 

200 

— 

350 

105 

50* 

40/120 

150 

2N718A 


1.5 

150/15 

60 

_ 

500 

269 

50* 

100/300 

150 

2N956 


1.5 

150/15 

70 

— 

500 

269 

55 

50/— 

50 

BSX33 


0.3 

150/15 

60 

800* 

500 

239 

55 

60/180 

150 

BFR18 


0.25 

500/50 

60 

_ 

500 

133 

60 

40/120 

150 


2N2906A 

1.6 

500/50 

200 

80 

400 

327 

60 

100/300 

150 


2N2907A 

1.6 

500/50 

200 

80 

400 

327 

60 

100/300 

150 


2N3505 

1.6 

500/50 

200 

100* 

400 

357 

80 

40/- 

150 

2N720A 


1.2 

50/5 

— 

— 

500 

273 

80 

100/300 

150 

2N3700 


0.5 

500/50 

400 typ 

— 

500 

359 


Low level, low noise transistors in TO-18 


VcEO 

VCER* 

(V) 

hpE 

min/max 

•c 

(mA) 

TY 

NPN 

PE 

PNP 

d 

VcE(sat) 

max 

(V) 

Ic/Ib 

(mA) 

h 

min 

(MHz) 

NF 

(dB) 

Pfot 

(mW) 

Page 

20 

110/800 ■ 

2 

BC108 


0.6 

100/5 

100 

10 

300 

37 

20 

200/800 ■ 

2 

BC109 


0.6 

100/5 

100 

4 

300 

37 

20 

240/500 ■ 

2 


BC179 

0.25 

10/0.5 

200 typ 

4 

300 

61 

25 

125/500 ■ 

2 


BC178 

0.25 

10/0.5 

200 typ 

10 

300 

61 

32 

120/630 

2 

BCY58 


0.35 

10/0.25 

200 typ 

6 

360 

101 

32 

120/460 

2 


BCY78 

0.8 

100/2.5 

180 typ 

6 

360 

111 

40 

110/450 

2 


BC478 

0.25 

10/0.5 

150 typ 

6 

360 

95 

40 

200/— 

2 


BC479 

0.25 

10/0.5 

— 

4 

360 

95 

45 

100/500 

0.01 

2N930 


1 

10/0.5 

30 

3 

300 

283 

45 

110/450 ■ 

2 

BC107 


0.6 

100/5 

100 

10 

300 

37 

45 

120/460 

2 


BCY79 

0.8 

100/2.5 

180 typ 

6 

360 

111 

45 

120/630 

2 

BCY59 


0.7 

100/2.5 

200 typ 

6 

360 

101 

45 

125/500 ■ 

2 


BC177 

0.25 

10/0.5 

200 typ 

10 

300 

61 

45 

250/500 

0.01 


2N3964 

0.25 

10/0.5 

50 

2 

360 

377 

60 

130/— 

0.01 

BFR17 


1 

1/0.1 

70 

3 

360 

129 

60 

100/300 

0.01 


2N3962 

0.25 

10/0.5 

40 

3 

360 

377 

60 

100/500 

0.01 

2N2484 


0.35 

1/0.1 

60 

2 

360 

311 

60 

150/300 

1 

BFY76 


0.35 

1/0.1 

100 

4 

360 

199 

60 

250/500 

0.01 


2N3965 

0.25 

10/0.5 

50 

4 

360 

377 

80 

70/230 

0.01 


BFX37 

0.4 

50/5 

40 

3.5 

360 

159 

80 

100/300 

0.01 


2N3963 

0.25 

10/0.5 

40 

3 

360 

377 

80 

110/250 

2 


BC477 

0.25 

10/0.5 

150 typ 

10 

360 

95 


■ hfg @ 1 KHz 
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SELECTION GUIDE 


Transistors for fast and ultra-fast switches in TO-18 


VcEO 

VcER* 

(V) 

hpE 

min/max 

Ic 

(mA) 

TY 

NPN 

PE 

PNP 

a 

VcE(sat) 

max 

(V) 

Ic/Ib 

(mA) 

fj 

min 

(MHz) 

fs 

toff* 

(ns) 

Pfot 

(mW) 

Page 

12 

30/120 

10 

BSX28 


0.25 

30/3 

400 

13 

360 

227 

12 

30/120 

30 


BSX29 

0.2 

30/3 

400 

90 

360 

231 

12 

40/120 

30 


2N2894 

0.2 

100/10 

400 

90 

360 

321 

15 

20/60 

10 

2N2368 


0.25 

10/1 

400 

10 

360 

303 

15 

20/60 

10 

BSX19 


0.6 

100/10 

400 

10 

360 

219 

15 

25/— 

100 

2N3013 


0.5 

300/30 

350 

18 

360 

331 

15 

30/120 

10 

2N708 


0.4 

10/1 

300 

75* 

360 

267 

15 

30/120 

10 

2N914 


0.7 

200/20 

300 

20 

360 

275 

15 

30/120 

30 

BSX26 


0.5 

300/30 

350 

18 

360 

223 

15 

40/120 

10 

2N2369 


0.25 

10/1 

500 

13 

360 

305 

15 

40/120 

10 

2N2369A 


0.2 

10/1 

500 

13 

360 

307 

15 

40/120 

10 

BSX20 


0.6 

100/10 

450 

13 

360 

219 

15 

40/120 

10 

BSX93 


0.2 

10/1 

400 

13 

360 

255 

20 

30/— 

10 

BSX88A 


0.39 

100/10 

350 

20 

360 

251 

20 

30/120 

30 


2N3209 

0.2 

30/3 

400 

90 

360 

321 

20 

30/120 

30 

2N3014 


0.35 

100/10 

350 

18 

360 

333 

20 

40/120 

30 

BSX39 


0.28 

100/10 

350 

18 

360 

243 

30 

30/120 

150 

2N2845 


0.4 

150/15 

350 

40* 

360 

315 

30 

60/150 

100 

2N4013 


0.2 

100/10 

300 

60* 

500 

381 

40 

40/— 

100 

BSS26 


0.95 

1000/100 

250 

60* 

360 

203 

50 

60/150 

100 

2N4014 


0.52 

500/50 

300 

60* 

360 

385 


Transistors for fast and ultra-fast switches in TO-39 


VcEO 

VcER* 

(V) 

hpE 

min/max 

Ic 

(mA) 

TY 

NPN 

PE 

PNP 

a 

VcE(sat) 

max 

(V) 

P 

Ic/Ib 

(mA) 

h 

min 

(MHz) 

ts 

toff* 

(ns) 

Pfot 

(mW) 

Page 

30 

60/150 

100 

2N3724 


0.2 

100/10 

— 

60* 

800 

361 

40 

60/150 

100 

BSX32 


0.5 

500/50 

300 

60* 

800 

235 

50 

60/150 

100 

2N3725 


0.52 

500/50 

300 

60* 

800 

365 
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SELECTION GUIDE 


HIGH VOLTAGE transistors in TO-18 


VCEO 

VcER* 

(V) 

a 

hpE 

min/max 

P 

ic 

(mA) 

TY 

NPN 

PE 

PNP 

^CE(sat) 

max 

(V) 

P 

Ic/Ib 

(mA) 

h 

min 

(MHz) 

toff* 

(ns) 

Pfot 

(mW) 

Page 

150 

40/— 

10 


BFW43 

0.5 

10/1 

60 

— 

400 

155 

180 

30/— 

10 

BC394 


0.3 

10/1 

50 

— 

400 

87 

180 

501— 

10 


BC393 

0.3 

10/1 

50 

— 

400 

87 

180 

80/300 

10 


2N3930 

0.25 

10/1 

40 

400 


373 

180 

80/300 

10 


BFX90 

0.25 

10/1 

160 

— 

400 

181 

200 

40/250 

30 


BSS75S 

0.4 

30/3 

50 

_ 

400 

213 

200 

50/— 

10 

BSS71S 


0.5 

50/5 

50 

— 

500 

207 

200 

40/250 

30 

BSS72S 


0.5 

50/5 

50 

— 

500 

209 

200 

35/150 

30 


BSS74S 

0.5 

50/5 

50 

— 

500 

211 


HIGH VOLTAGE transistors in TO-39 


VcEO 

VcER* 

(V) 

hpE 

min/max 

P 

•c 

(mA) 

TY 

NPN 

PE 

PNP 

VcE(sat) 

max 

(V) 

P 

Ic/Ib 

(mA) 

fT 

min 

(MHz) 

toff* 

(ns) 

Plot 

(mW) 

Page 

150 

30/— 

30 

2N3114 


1 

50/5 

40 

— 

800 

343 

150 

40/— 

10 


BFW44 

0.5 

10/1 

60 

700 


155 

160 

25/— 

30 

BF257 


1 

30/6 

90 typ 

— 

1000 

117 

180 

80/300 

10 


2N3931 

0.25 

10/1 

60 

— 

700 

373 

180 

80/300 

10 


BFX91 

0.25 

10/1 

40 

— 

700 

181 

200 

30/150 

10 


2N5415S 

2.5 

50/5 

15 

— 

1000 

417 

250 

25/— 

30 

BF258 


1 

30/6 

90 typ 

— 

1000 

117 

300 

25/— 

30 

BF259 


1 

30/6 

90 typ 

— 

1000 

117 


HIGH VOLTAGE transistors in TO-126 


VcEO 

VcER* 

(V) 

hpE 

min/max 

P 

Ic 

(mA) 

TY 

NPN 

PE 

PNP 

VcE(sat) 

max 

(V) 

P 

Ic/Ib 

(mA) 

fT 

min 

(MHz) 

fs 

toff* 

(ns) 

Ptot 

(mW) 

Page 

160 

30/— 

30 

BF457 


1 

50/10 

90 typ 

— 

1250 

121 

250 

30/— 

30 

BF458 


1 

50/10 

90 typ 

— 

1250 

121 

300 

30/— 

30 

BF459 


1 

50/10 

90 typ 

— 

1250 

121 


12 


SGS-THOMSON 

^ 7 # iiD(gK®[iL[i©¥^©iflgi 






51 

mw 

I? 

[ml 

go 

is 

18 


Transistor for Radio frequency application 


MAX RATING 

TYPE/POLARITY 

MAIN FUNCTION 

TRANS. FREQ. 

NOISE FIGURE 

GAIN 

Package 

Page 

VcEO 

(V) 

■c 

(mA) 

Ptot 

(mW) 

NPN 

PNP 

f. ^ 

(MHz) 

Ic 

(mA) 

NF 

(dB) 

Ic ® 

(mA) 

id f 

(MHz) 

PG 

(dB) 

^ f 
(MHz) 

30 

25 

200 

BFY90 


Wide Band VHF/UHF Amplifier 

1400 

25 

5.5 

2 

800 

8 

800 

TO-72 

177 

30 

25 

200 

BFX89 


Wide Band VHF/UHF Amplifier 

1200 

25 

7 

2 

500 

7 

800 

TO-72 

177 

12 

50 

200 

2N5179 


VHF/UHF Amplifier 

1400 

5 

3 

1.5 

200 

21 

200 

TO-72 

411 

15 

50 

200 

2N918 


High frequency oscillator and amplifier 

900 

4 

5 

1 

60 

21 

200 

TO-72 

279 

15 

50 

200 

2N3600 


High frequency oscillator and amplifier 

850 

5 

5 

1 

60 

21 

200 

TO-72 

171 

25 

50 

225 


BFR99 

Wide band VHF/UHF amplifier 

2000 

10 

3.5 

3 

800 

10 

800 

TO-72 

143 

25 

50 

225 


BFR99A 

Wide band VHF/UHF amplifier 

2300 

10 

3.5 

3 

800 

10 

800 

TO-72 

145 

25 

150 

700 

BFW16A 


CATV-MATV Amplifier 

1200 

150 

6 

30 

200 

6.5 

800 

TO-39 

151 

25 

150 

700 

BFW17A 


CATV-MATV Amplifier 

1100 

150 

- 

- 

- 

16 

200 

TO-39 

151 

30 

200 

800 

BFR36 


CATV High Gain Transistor 

1400 

70 

4.5 

70 

200 

16 

200 

TO-39 

137 

20 

400 

1000 

2N5109 


CATV High Gain Transistor 

- 

- 

- 

- 

- 

- 

- 

TO-39 

407 

20 

— 

1000 

2N3137 


R.F. Amplifier 

750 

50 

4 

30 

200 

7 

250 

TO-39 

345 

20 

500 

3500 

2N4427 


VHF Oscillator Power Amplifier 

500 

50 

- 

- 

- 

10 

175 

TO-39 

403 

30 

500 

5000 

2N3866 


VHF Oscillator Power Amplifier 

500 

50 

- 

- 

- 

10 

400 

TO-39 

369 


SELECTION GUIDE 




CROSS REFERENCE 


INDUSTRY 

STANDARD 

SGS-THOMSON 

SGS-THOMSON 

NEAREST 

PAGE 

B1-12 


2N4427 

403 

BC100 


BF259 

117 

BC107 

BC107 


37 

BC108 

BC108 


37 

BC109 

BC109 


37 

BC110 


BC394 

87 

BC113 


BFY76 

199 

BC114 


BFR17 

129 

BC115 


BC140 

49 

BC116 


BC160 

57 

BC117 


BC394 

87 

BC118 


BC107 

37 

BC119 

BC119 


43 

BC120 


BC119 

43 

BC125 


BC377 

81 

BC126 


BC298 

69 

BC129 


BC107 

37 

BC130 


BC108 

37 

BC131 


BC108 

37 

BC132 


BC109 

37 

BC134 


BC107 

37 

BC135 


BC107 

37 

BC136 


BC140 

49 

BC137 


BC139 

45 

BC138 


BC140 

49 

BC139 

BC139 


45 

BC140 

BC140 


49 

BC141 

BC141 


49 

BC142 

BC142 


53 

BC143 

BC143 


55 

BC144 


BC140 

49 

BC145 


BC394 

87 

BC147 


BC107 

37 

BC148 


BG108 

37 

BC149 


BC109 

37 

BC150 


BC108 

37 

BC151 


BC108 

37 

BC152 


BC108 

37 

BC153 


BC177 

61 

BC154 


BC177 

61 

BC157 


BC177 

61 

BC158 


BC178 

61 

BC159 


BC179 

61 

BC160 

BC160 


57 

BC161 

BC161 


57 

BC167 


BC107 

37 

BC168 


BC108 

37 

BC169 


BC109 

37 

BC170 


BC108 

37 

BC171 


BC107 

37 

BC172 


BC108 

37 

BC173 


BC109 

37 

BC174 


BFY76 

199 


INDUSTRY 

STANDARD 

SGS-THOMSON 

SGS-THOMSON 

NEAREST 

PAGE 

BC177 

BC177 


61 

BC181 


BC177 

61 

BC182 


BC107 

37 

BC183 


BC107 

37 

BC184 


BC107 

37 

BC185 


BC301 

73 

BC186 


BC177 

61 

BC187 


BC178 

61 

BC190 


BC107 

37 

BC192 


BC298 

69 

BC200 


BC179 

61 

BC204 


BC177 

61 

BC205 


BC178 

61 

BC206 


BC179 

61 

BC207 


BC107 

37 

BC208 


BC108 

37 

BC209 


BC109 

37 

BC210 


BC377 

81 

BC211 


BC141 

49 

BC212 


BC177 

61 

BC213 


BC178 

61 

BC214 


BC179 

61 

BC215 


BC297 

69 

BC216 


BC298 

69 

BC218 


BC108 

37 

BC220 


BC107 

37 

BC221 


BC298 

69 

BC222 


BC378 

81 

BC223 


BC377 

81 

BC224 


BC478 

95 

BC225 


BC478 

95 

BC226 


BC302 

73 

BC231 


BC297 

69 

BC232 


BC377 

81 

BC236 


BC394 

87 

BC237 


BC107 

37 

BC238 


BC108 

37 

BC239 


BC109 

37 

BC250 


BC179 

61 

BC251 


BC177 

61 

BC252 


BC178 

61 

BC253 


BC179 

61 

BC254 


BC394 

87 

BC255 


BC394 

87 

BC256 


BC477 

95 

BC257 


BC177 

61 

BC258 


BC178 

61 

BC259 


BC178 

61 

BC260 


BC179 

61 

BC261 


BC177 

61 

BC262 


BC178 

61 

BC263 


BC178 

61 

BC266 


BC477 

95 
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CROSS REFERENCE 


INDUSTRY 

SGS-THOMSON 

SGS-THOMSON 

PAGE 

STANDARD 

NEAREST 

BC267 


BC107 

37 

BC268 


BC108 

37 

BC269 


BC109 

37 

BC270 


BC109 

37 

BC271 


BC378 

81 

BC272 


BC377 

81 

BC280 


BFY76 

199 

BC281 


BC178 

61 

BC282 


BC377 

81 

BC283 


BC297 

69 

BC284 


BC378 

81 

BC285 


BC394 

87 

BC286 

BC286 


65 

BC287 

BC287 


67 

BC294 


BC160 

57 

BC295 


BC108 

37 

BC297 

BC297 


69 

BC298 

BC298 


69 

BC300 

BC300 


73 

BC301 

BC301 


73 

BC302 

BC302 


73 

BC303 

BC303 


77 

BC304 

BC304 


77 

BC307 


BC177 

61 

BC308 


BC178 

61 

BC309 


BC179 

61 

BC310 


BC141 

41 

BC312 


BF258 

117 

BC313 


BC303 

77 

BC315 


BC177 

61 

BC317 


BC107 

37 

BC318 


BC108 

37 

BC319 


BC109 

37 

BC320 


BC177 

61 

BC321 


BC178 

61 

BC322 


BC179 

61 

BC324 


BC301 

73 

BC327 


BC297 

69 

BC328 


BC298 

69 

BC329 


BFY76 

199 

BC330 


BC107 

37 

BC331 


BFY76 

199 

BC332 


BC107 

37 

BC333 


BC108 

37 

BC334 


BC178 

61 

BC335 


BC109 

37 

BC336 


BC178 

61 

BC337 


BC377 

81 

BC338 


BC378 

81 

BC340 


BC140 

49 

BC341 


BC141 

49 

BC342 


BC141 

49 

BC343 


BC161 

57 


INDUSTRY 

STANDARD 

SGS-THOMSON 

SGS-THOMSON 

NEAREST 

PAGE 

BC344 


BC300 

73 

BC345 


BC303 

77 

BC347 


BC107 

37 

BC348 


BC108 

37 

BC349 


BC109 

37 

BC350 


BC177 

61 

BC351 


BC178 

61 

BC352 


BC179 

61 

BC354 


BC478 

95 

BC355 


BC478 

95 

BC357 


BC479 

95 

BC358 


BC109 

37 

BC360 


BC160 

57 

BC361 


BC161 

57 

BC368 


BC440 

91 

BC369 


BC460 

93 

BC370 


BC298 

69 

BC377 

BC377 


81 

BC378 

BC378 


81 

BC381 


BC177 

61 

BC382 


BC107 

37 

BC383 


BC108 

37 

BC384 


BC108 

37 

BC385 


BC107 

37 

BC386 


BC109 

37 

BC387 


BC377 

81 

BC388 


BC297 

69 

BC393 

BC393 


83 

BC394 

BC394 


87 

BC395 


BC141 

49 

BC396 


BC161 

57 

BC400 


BC477 

95 

BC407 


BC107 

37 

BC408 


BC108 

37 

BC409 


BC109 

37 

BC417 


BC177 

61 

BC418 


BC178 

61 

BC419 


BC179 

61 

BC420 


BC393 

83 

BC429 


BC440 

91 

BC430 


BC460 

93 

BC431 


BC301 

73 

BC432 


BC303 

77 

BC437 


BC107 

37 

BC438 


BC108 

37 

BC439 


BC109 

37 

BC440 

BC440 


91 

BC441 

BC441 


91 

BC446 


BC477 

95 

BC448 


BC477 

95 

BC451 


BC107 

37 

BC452 


BC108 

37 

BC453 


BC109 

37 
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CROSS REFERENCE 


INDUSTRY 

STANDARD 

SGS-THOMSON 

SGS-THOMSON 

NEAREST 

PAGE 

BC454 


BC177 

61 

BC455 


BC178 

61 

BC456 


BC179 

61 

BC460 

BC460 


93 

BC461 

BC461 


93 

BC467 


BC107 

37 

BC468 


BC108 

37 

BC469 


BC109 

37 

BC477 

BC477 


95 

BC478 

BC478 


95 

BC479 

BC479 


95 

BC512 


BC177 

61 

BC513 


BC178 

61 

BC514 


BC179 

61 

BC520 


BFY76 

199 

BC521 


BFR17 

129 

BC522 


BFR17 

129 

BC523 


BFY76 

199 

BC524 


BC107 

37 

BC525 


BC478 

95 

BC526 


BC477 

95 

BC529 


BC297 

69 

BC530 


BC393 

83 

BC531 


BC393 

83 

BC532 


BC394 

87 

BC533 


BC394 

87 

BC535 


2N3700 

359 

BC546 


BFY76 

199 

BC547 


BC107 

37 

BC548 


BC108 

37 

BC549 


BC109 

37 

BC550 


BC107 

37 

BC556 


BC477 

95 

BC557 


BC478 

95 

BC558 


BC478 

95 

BC559 


BC479 

95 

BC560 


BC478 

95 

BC582 


BC107 

37 

BC583 


BC108 

37 

BC584 


BC109 

37 

BC585 


BFY76 

199 

BC586 


BC177 

61 

BC635 


BC377 

81 

BC636 


BC297 

69 

BC714 


BC177 

61 

BC727 


BC297 

69 

BC728 


BC298 

69 

BC737 


BC377 

81 

BC738 


BC378 

81 

BCW10 


BCY58 

101 

BCW11 


BCY78 

111 

BCW12 


BCY59 

101 

BCW13 


BCY79 

111 


INDUSTRY 

STANDARD 

SGS-THOMSON 

SGS-THOMSON 

NEAREST 

PAGE 

BCW14 


BCY59 

101 

BCW15 


BCY79 

111 

BCW16 


BCY59 

101 

BCW17 


BCY79 

111 

BCW20 


BCY58 

101 

BCW21 


BCY78 

111 

BCW22 


BCY59 

101 

BCW23 


BCY79 

111 

BCW34 


2N2222A 

297 

BCW35 


2N2907A 

327 

BCW36 


2N2222A 

297 

BCW37 


2N2907A 

327 

BCW44 


2N1613 

285 

BCW45 


BFX41 

163 

BCW50 


BC394 

87 

BCW62 


2N3962 

377 

BCW63 


BCY79 

111 

BCW64 


BCY79 

111 

BCW73 


2N2221 

295 

BCW74 


2N2221A 

297 

BCW75 


2N2906 

325 

BCW76 


2N2906A 

327 

BCW77 


2N2219 

295 

BCW78 


2N2219A 

297 

BCW79 


2N2905 

325 

BCW80 


2N2905A 

327 

BCW82 


BFY76 

199 

BCW83 


BCY59 

101 

BCW84 


BCY59 

101 

BCW85 


BFX37 

159 

BCW86 


BC177 

61 

BCW87 


BCY59 

101 

BCW88 


BCY79 

111 

BCW90 


BC377 

81 

BCW91 


BSX33 

239 

BCW92 


BC297 

69 

BCW93 


2N2907A 

327 

BCW94 


2N2222A 

297 

BCW95 


BFR18 

133 

BCW96 


2N2907 

325 

BCW97 


2N2907A 

327 

BCW98 


BCY59 

101 

BCW99 


BCY79 

111 

BCX25 


BCY59 

101 

BCX26 


BCY79 

111 

BCX40 


BC441 

91 

BCX45 


2N2221A 

297 

BCX46 


2N2906A 

327 

BCX47 


2N2222A 

297 

BCX48 


2N2907A 

327 

BCX58 


BCY58 

101 

BCX59 


BCY59 

101 

BCX60 


BC461 

93 
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CROSS REFERENCE 


INDUSTRY 

SGS-THOMSON 

SGS-THOMSON 

PAGE 

STANDARD 

NEAREST 

BCX73 


2N2222 

295 

BCX74 


2N2222A 

297 

BCX75 


2N2907 

325 

BCX76 


2N2907A 

327 

BCX78 


BCY78 

111 

BCX79 


BCY79 

111 

BCY56 


BCY59 

101 

BCY58 

BCY58 


101 

BCY59 

BCY59 


101 

BCY66 


BCY59 

101 

BCY67 


BCY79 

111 

BCY69 


BCY58 

101 

BCY70 

BCY70 


105 

BCY71 

BCY71 


105 

BCY72 

BCY72 


105 

BCY78 

BCY78 


111 

BCY79 

BCY79 


111 

BF120 


BC394 

87 

BF137 


BF257 

117 

BF156 


BF257 

117 

BF157 


BF257 

117 

BF174 


BF258 

117 

BF177 


BF257 

117 

BF178 


BF258 

117 

BF179 


BF259 

117 

BF248 


2N2222 

295 

BF249 


2N2907 

325 

BF250 


2N2222 

295 

BF257 

BF257 


117 

BF258 

BF258 


117 

BF259 

BF259 


117 

BF291 


BC107 

37 

BF292 


BF258 

117 

BF293 


BC107 

37 

BF294 


BF257 

117 

BF297 


BF257 

117 

BF298 


BF258 

117 

BF299 


BF259 

117 

BF305 


BF258 

117 

BF321 


BC108 

37 

BF322 


2N2218 

295 

BF323 


2N2904 

325 

BF336 


BF257 

117 

BF337 


BF258 

117 

BF338 


BF259 

117 

BF355 


BF259 

117 

BF390 


BF259 

117 

BF391 


BC394 

87 

BF456 


BF457 

121 

BF457 

BF457 


121 

BF458 

BF458 


121 

BF459 

BF459 


121 

BFR10 


2N2218 

295 


INDUSTRY 

SGS-THOMSON 

SGS-THOMSON 

PAGE 

STANDARD 

NEAREST 

BFR11 


2N2221 

295 

BFR12 


BCY59 

101 

BFR16 


BFY76 

199 

BFR17 

BFR17 


129 

BFR18 

BFR18 


133 

BFR20 


2N3019 

335 

BFR21 


2N1893 

289 

BFR22 


2N1893 

289 

BFR23 


2N4036 

397 

BFR24 


2N4037 

401 

BFR36 

BFR36 


137 

BFR39 


BFR18 

133 

BFR40 


2N3700 

359 

BFR56 


BC440 

91 

BFR57 


BF257 

117 

BFR58 


BF258 

117 

BFR59 


BF259 

117 

BFR77 


2N1893 

289 

BFR78 


2N3020 

335 

BFR86 


BC394 

87 

BFR97 

BFR97 


369 

BFR98 

BFR98 


403 

BFR99A 

BFR99A 


143 

BFS61 


BSX33 

239 

BFS69 


BC178 

61 

BFS90 


BFW44 

155 

BFS91 


BFX91 

181 

BFS92 


BFX41 

163 

BFS93 


BFX40 

163 

BFS94 


BFX39 

163 

BFS95 


BFX38 

163 

BFS99 


BC394 

87 

BFT17 


BFY90 

177 

BFT22 


2N2906 

325 

BFT30 


BSX33 

239 

BFT31 


2N956 

269 

BFT41 


2N5321 

413 

BFT57 


BC394 

87 

BFT60 


2N4033 

389 

BFT61 


2N4030 

389 

BFT62 


2N4030 

389 

BFT69 


2N4031 

389 

BFT79 


2N4031 

389 

BFT80 


2N4033 

389 

BFT81 


2N4032 

389 

BFV56 


BSS26 

203 

BFV56A 


BSS26 

203 

BFV57A 


BSS26 

203 

BFV64 


2N2907 

325 

BFV64A 


2N2907A 

327 

BFV64B 


2N2907 

325 

BFV65 


BSX26 

223 

BFV66 


2N2221A 

297 


^ SGS-THOMSON 
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CROSS REFERENCE 


INDUSTRY 

SGS-THOMSON 

SGS-THOMSON 

PAGE 

STANDARD 

NEAREST 

BFV66A 


2N2222A 

297 

BFV68 


2N2484 

311 

BFV68A 


2N2484 

311 

BFV90A 


2N2222 

295 

BFV90B 


2N2221 

295 

BFV99 


2N2221A 

297 

BFW16A 

BFW16A 


151 

BFW17A 

BFW17A 


151 

BFW20 


BC477 

95 

BFW21 


BFX37 

159 

BFW22 


BC478 

95 

BFW24 


2N3108 

339 

BFW25 


2N3110 

339 

BFW26 


2N3109 

339 

BFW29 


2N2219 

295 

BFW31 


2N2905 

325 

BFW32 


2N2219 

295 

BFW33 


BSY56 

263 

BFW36 


BF257 

117 

BFW38 


BF257 

117 

BFW43 

BFW43 


155 

BFW44 

BFW44 


155 

BFW45 


BF257 

117 

BFW63 


2N2222 

295 

BFW63A 


2N2222A 

297 

BFW71 


BFW16A 

151 

BFW73 


BFW16A 

151 

BFW74 


BFW17A 

151 

BFW75 


BFW17A 

151 

BFW76 


BFW17A 

151 

BFW77 


BFW16A 

151 

BFW78 


BFW17A 

151 

BFX12 


BFX48 

167 

BFX13 


BFX48 

167 

BFX23 


BSX32 

235 

BFX29 


2N2904A 

327 

BFX35 


2N2907 

325 

BFX36 


2N2907A 

327 

BFX37 

BFX37 


159 

BFX38 

BFX38 


163 

BFX39 

BFX39 


163 

BFX40 

BFX40 


163 

BFX41 

BFX41 


163 

BFX43 


2N2369 

305 

BFX44 


2N2369A 

307 

BFX48 

BFX48 


167 

BFX50 


2N2222A 

297 

BFX51 


2N2221A 

297 

BFX55 


BFR36 

137 

BFX59 


BFX89 

177 

BFX68 


2N1711 

285 

BFX68A 


2N1711 

285 

BFX69 


2N1613 

285 


INDUSTRY 

STANDARD 

SGS-THOMSON 

SGS-THOMSON 

NEAREST 

PAGE 

BFX69A 


2N1613 

285 

BFX73 


2N918 

279 

BFX74 


2N2904 

325 

BFX74A 


BFX39 

163 

BFX84 


2N1893 

289 

BFX85 


2N1893 

289 

BFX86 


2N1711 

285 

BFX87 


2N2905 

325 

BFX88 


2N2905 

325 

BFX89 

BFX89 


177 

BFX90 

BFX90 


181 

BFX91 

BFX91 


181 

BFX93 


2N930 

283 

BFX94 


2N2221 

295 

BFX94A 


2N2221A 

297 

BFX95 


2N2222 

295 

BFX95A 


2N2222A 

297 

BFX96 


2N2218 

295 

BFX96A 


2N2218A 

297 

BFX97 


2N2219 

295 

BFX97A 


2N2219A 

297 

BFX98 


BF257 

117 

BFY25 


2N2219A 

297 

BFY26 


2N2222A 

297 

BFY33 


BFY56 

191 

BFY34 


2N1613 

285 

BFY40 


2N1711 

285 

BFY41 


BF257 

117 

BFY43 


BF257 

117 

BFY44 


BFY56A 

191 

BFY45 


BF257 

117 

BFY46 


2N1711 

285 

BFY50 

BFY50 


187 

BFY51 

BFY51 


187 

BFY52 

BFY52 


187 

BFY53 


2N1613 

285 

BFY55 


2N1613 

285 

BFY56 

BFY56 


191 

BFY56A 

BFY56A 


191 

BFY56B 


BFY56A 

191 

BFY57 


BF257 

117 

BFY64 

BFY64 


195 

BFY65 


BF257 

117 

BFY67 


2N1613 

285 

BFY68 


2N1711 

285 

BFY70 


2N2218A 

297 

BFY72 


2N2218 

195 

BFY76 

BFY76 


199 

BFY77 


2N2484 

311 

BFY88 


BFR36 

137 

BFY90 

BFY90 


177 

BSS11 


BSX20 

219 

BSS12 


BSX28 

227 




SGS-THOMSON 
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CROSS REFERENCE 


INDUSTRY 

SGS-THOMSON 

SGS-THOMSON 

PAGE 

STANDARD 

NEAREST 

BSS15 


2N5320 

413 

BSS16 


2N5321 

413 

BSS17 


2N5322 

415 

BSS18 


2N5323 

415 

BSS23 


BSS26 

203 

BSS26 

BSS26 


203 

BSS27 


2N3725 

365 

BSS28 


BSX32 

235 

BSS29 


BSX32 

235 

BSS30 


2N1893 

289 

BSS31 


2N3019 

335 

BSS40 


BSS26 

203 

BSS41 


BSS26 

203 

BSS59 


2N3700 

359 

BSS68 


BC393 

83 

BSS71S 

BSS71S 


207 

BSS72S 

BSS72S 


209 

BSS74S 

BSS74S 


211 

BSS75S 

BSS75S 


213 

BSV15 

BSV15 


215 

BSV16 

BSV16 


215 

BSV17 


BSV16 

215 

BSV21 


2N2894 

321 

BSV23 


BSX28 

227 

BSV24 


BSX28 

227 

BSV25 


BSX19 

219 

BSV26 


BSX19 

219 

BSV27 


BSX20 

219 

BSV33 


BSX29 

231 

BSV68 


BFW43 

155 

BSV69 


BSX32 

235 

BSV77 


2N3725 

365 

BSV82 


2N5322 

415 

BSV83 


2N5323 

415 

BSV84 


2N5320 

413 

BSV85 


2N5321 

413 

BSV89 


BSX19 

219 

BSV90 


BSX20 

219 

BSV91 


2N2369 

305 

BSV92 


BSX26 

203 

BSV95 


2N3725 

365 

BSW19 


2N2906 

325 

BSW19A 


2N2907 

325 

BSW20 


2N2906 

325 

BSW20A 


2N2907 

325 

BSW21 


BCY78 

111 

BSW21A 


BCY79 

111 

BSW22 


BCY78 

111 

BSW22A 


BCY79 

111 

BSW23 


2N2904 

325 

BSW24 


2N2904A 

327 

BSW25 


BSX29 

231 

BSW26 


BSS26 

203 


INDUSTRY 

STANDARD 

SGS-THOMSON 

SGS-THOMSON 

NEAREST 

PAGE 

BSW27 


2N3725 

365 

BSW28 


BSX32 

235 

BSW29 


BSX32 

235 

BSW37 


2N2894 

321 

BSW38 


BSX19 

219 

BSW41 


2N2221A 

297 

BSW42 


BCY58 

101 

BSW42A 


BCY59 

101 

BSW43A 


BCY59 

101 

BSW44 


BCY78 

111 • 

BSW44A 


BCY79 

111 

BSW45 


BCY78 

111 

BSW45A 


BCY79 

111 

BSW49 


BSX32 

235 

BSW51 


2N2218 

295 

BSW52 


2N2219 

295 

BSW53 


2N2218A 

297 

BSW54 


2N2219A 

297 

BSW61 


2N2221 

295 

BSW62 


2N2222 

295 

BSW63 


2N2221A 

297 

BSW64 


2N2222A 

297 

BSW72 


2N2906 

325 

BSW73 


2N2907 

325 

BSW74 


2N2906A 

327 

BSW75 


2N2907A 

327 

BSW82 


2N2221 

295 

BSW83 


2N2222 

295 

BSW84 


2N2221 

295 

BSW85 


2N2222A 

297 

BSX19 

BSX19 


219 

BSX20 

BSX20 


219 

BSX21 


BC394 

87 

BSX22 


2N5321 

413 

BSX23 


2N5320 

413 

BSX24 


2N2221 

295 

BSX25 


2N2222 

295 

BSX26 

BSX26 


223 

BSX28 

BSX28 


227 

BSX29 

BSX29 


231 

BSX30 


BSX32 

235 

BSX33 

BSX33 


239 

BSX38A 


BCY58 

101 

BSX38B 


BCY59 

101 

BSX39 

BSX39 


243 

BSX45 

BSX45 


247 

BSX46 

BSX46 


247 

BSX47 


BFY56 

191 

BSX48 


BSS26 

203 

BSX49 


BSS26 

203 

BSX51 


BCY58 

101 

BSX52 

BCY59 


101 

BSX53 

BCY58 


101 


^ SGS-THOMSON 
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CROSS REFERENCE 


INDUSTRY 

STANDARD 

SGS-THOMSON 

SGS-THOMSON 

NEAREST 

PAGE 

BSX54 

BCY59 


101 

BSX59 

BSX32 


235 

BSX60 

2N3725 


365 

BSX61 

2N3725 


365 

BSX76 

BSX20 


219 

BSX77 

2N2369A 


307 

BSX78 


BSX20 

219 

BSX87 


BSX26 

223 

BSX87A 


BSX26 

223 

BSX88 


BSX39 

243 

BSX88A 

BSX88A 


251 

BSX89 

BSX19 


219 

BSX90 


BSX20 

219 

BSX91 


2N2369A 

307 

BSX92 


2N2369 

305 

BSX93 

BSX93 


255 

BSX95 


2N1613 

285 

BSX96 


2N1711 

285 

BSX97 


2N2221 

295 

BSY10 


2N2218A 

297 

BSY11 


2N2219 

295 

BSY17 


BSX19 

219 

BSY18 


BSX20 

219 

BSY19 


BSX26 

223 

BSY20 


BSX20 

219 

BSY21 


BSX26 

223 

BSY22 


BCY59 

101 

BSY23 


BSX19 

219 

BSY34 


BSX32 

235 

BSY38 


BSX19 

219 

BSY40 


BSX29 

231 

BSY41 


BSX29 

231 

BSY44 


2N1613 

285 

BSY45 


2N1893 

289 

BSY46 


2N1613 

285 

BSY53 

BSY53 


259 

BSY54 

BSY54 


259 

BSY55 

BSY55 


263 

BSY56 

BSY56 


263 

BSY58 


BSX32 

235 

BSY62A 


BSX19 

219 

BSY62B 


BSX20 

219 

BSY63 


BSX93 

255 

BSY70 


BSX39 

243 

BSY71 


2N1711 

285 

BSY72 


BCY58 

101 

BSY73 


BCY58 

101 

BSY74 


BCY59 

101 

BSY78 


2N2222 

295 

BSY83 


BFY56A 

191 

BSY84 


2N1711 

285 

BSY85 


BSX45 

247 

BSY86 


BSX46 

247 


INDUSTRY 

SGS-THOMSON 

SGS-THOMSON 

PAGE 

STANDARD 

NEAREST 

BSY87 


BSY56 

263 

BSY88 


2N3107 

339 

BSY89 


BCY58 

101 

BSY95 


BSX19 

219 

BSY95A 


BSX20 

219 

MM2193A 


2N2218A 

297 

MM3019 


2N3019 

335 

MM3020 


2N3020 

335 

MM3053 


2N3053 

337 

MM3905 


2N3250 

349 

MM3906 


2N3251 

349 

SD1300 


BFY90 

177 

2N656 


BSX46 

247 

2N657 


BC300 

73 

2N696 


BSY53 

259 

2N697 


2N1613 

285 

2N698 


2N1893 

289 

2N706 


BSX26 

223 

2N706A 


BSX19 

219 

2N707 


BSX39 

243 

2N708 

2N708 


267 

2N718A 

2N718A 


269 

2N720A 

2N720A 


273 

2N721 


2N2906 

325 

2N722 


2N2906A 

327 

2N735 


2N2484 

311 

2N736 


BFR18 

133 

2N743 


BSX19 

219 

2N744 


BSX20 

219 

2N753 


2N2369A 

307 

2N754 


2N1893 

289 

2N760A 


BFY76 

199 

2N780 


2N930 

283 

2N834 


BSX20 

219 

2N869 


BSX29 

231 

2N870 


BSX33 

239 

2N871 


BFR18 

133 

2N910 


BFR18 

133 

2N911 


BSX33 

239 

2N912 


BFR18 

133 

2N914 


2N914 

275 

2N918 


2N918 

279 

2N929 


BFY76 

199 

2N930 

2N930 


283 

2N956 

2N956 


269 

2N978 


2N2906 

325 

2N995 


BSX29 

231 

2N1132 


2N2904 

325 

2N1420 


2N2219 

295 

2N1507 


2N2219 

295 

2N1572 


2N1893 

289 

2N1573 


2N1893 

289 

2N1574 


2N3020 

335 


20 
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CROSS REFERENCE 


INDUSTRY 

STANDARD 

SGS-THOMSON 

SGS-THOMSON 

NEAREST 

PAGE 

2N1613 

2N1613 


285 

2N1711 

2N1711 


285 

2N1890 


BSY55 

263 

2N1893 

2N1893 


289 

2N1983 


2N2219 

295 

2N1984 


2N2218 

295 

2N1985 


2N1613 

285 

2N1986 


2N2218 

295 

2N1987 


2N1613 

285 

2N1990 


2N1893 

289 

2N1991 


2N2904 

325 

2N2049 


BFY52 

187 

2N2102 

2N2102 


293 

2N2193 


BSX45 

247 

2N2194A 


2N2218A 

297 

2N2195 


2N2218 

295 

2N2217 


2N2218 

295 

2N2218 

2N2218 


295 

2N2218A 

2N2218A 


297 

2N2219 

2N2219 


295 

2N2219A 

2N2219A 


297 

2N2221 

2N2221 


295 

2N2221A 

2N2221A 


297 

2N2222 

2N2222 


295 

2N2222A 

2N2222A 


297 

2N2297 


BFY56 

263 

2N2368 

2N2368 


303 

2N2369 

2N2369 


305 

2N2369A 

2N2369A 


307 

2N2405 


BC300 

73 

2N2410 


BSX32 

235 

2N2412 


BSX29 

231 

2N2477 


2N3725 

365 

2N2483 


BFY76 

199 

2N2484 

2N2484 


311 

2N2511 


BFY76 

199 

2N2586 


BFR17 

129 

2N2692 


BCY59 

101 

2N2693 


BCY59 

101 

2N2694 


BCY59 

101 

2N2711 


BCY58 

101 

2N2712 


BCY58 

101 

2N2714 


BCY59 

101 

2N2845 

2N2845 


315 

2N2848 


BSX32 

235 

2N2857 

2N2857 


319 

2N2864 


BFY50 

187 

2N2868 


BSY53 

259 

2N2894 

2N2894 


321 

2N2904 

2N2904 


325 

2N2904A 

2N2904A 


327 

2N2905 

2N2905 


325 

2N2905A 

2N2905A 


327 


INDUSTRY 

SGS-THOMSON 

SGS-THOMSON 

PAGE 

STANDARD 

NEAREST 

2N2906 

2N2906 


325 

2N2906A 

2N2906A 


327 

2N2907 

2N2907 


325 

2N2907A 

2N2907A 


327 

2N2927 


2N2904A 

327 

2N2959 


2N2219A 

297 

2N3009 


2N3013 

331 

2N3011 


BSX28 

227 

2N3012 


2N2894 

321 

2N3013 

2N3013 


331 

2N3014 

2N3014 


333 

2N3015 


BSX32 

235 

2N3019 

2N3019 


335 

2N3020 

2N3020 


335 

2N3036 


2N1893 

289 

2N3053 

2N3053 


337 

2N3070 


2N2905A 

327 

2N3073 


2N2906A 

327 

2N3107 

2N3107 


339 

2N3108 

2N3108 


339 

2N3109 

2N3109 


339 

2N3110 

2N3110 


339 

2N3114 

2N3114 


343 

2N3117 


BFR17 

129 

2N3121 


2N2906A 

327 

2N3137 

2N3137 


345 

2N3209 

2N3209 


321 

2N3250 

2N3250 


349 

2N3251 

2N3251 


349 

2N3252 


2N3725 

365 

2N3253 


BSX32 

235 

2N3261 


BSX20 

219 

2N3299 


2N2218 

295 

2N3300 


2N2219 

295 

2N3301 

2N3301 


353 

2N3302 

2N3302 


353 

2N3309 


2N2218 

295 

2N3478 


2N5179 

411 

2N3485 


2N2906 

325 

2N3486 


2N2907 

325 

2N3502 

2N3502 


357 

2N3503 

2N3503 


357 

2N3504 

2N3504 


357 

2N3505 

2N3505 


357 

2N3563 


2N918 

279 

2N3565 


BFY76 

199 

2N3566 


2N1711 

285 

2N3567 


2N1613 

285 

2N3568 


BFY56A 

191 

2N3569 


BFY56 

191 

2N3572 


BFY90 

177 

2N3600 

2N3600 


171 

2N3638 


2N2905 

325 
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CROSS REFERENCE 


INDUSTRY 

STANDARD 

SGS-THOMSON 

SGS-THOMSON 

NEAREST 

PAGE 

2N3641 


2N2218 

295 

2N3642 


2N2218A 

297 

2N3643 


2N2219 

295 

2N3644 


2N2905 

325 

2N3645 


2N2905A 

327 

2N3646 

BSX26 


223 

2N3662 


2N918 

279 

2N3663 


BFX89 

177 

2N3700 

2N3700 


359 

2N3712 


BF257 

117 

2N3725 

2N3725 


365 

2N3776 


2N5321 

413 

2N3777 


2N5322 

415 

2N3793 


BC107 

37 

2N3794 


BC108 

37 

2N3825 


BC109 

37 

2N3828 


BC107 

37 

2N3866 

2N3866 


369 

2N3903 


2N2222 

295 

2N3904 


2N2221 

295 

2N3905 


2N2906 

325 

2N3906 


2N2907 

325 

2N3930 

2N3930 


373 

2N3931 

2N3931 


373 

2N3962 

2N3962 


377 

2N3963 

2N3963 


377 

2N3964 

2N3964 


377 

2N3965 

2N3965 

I 

377 

2N4013 

2N4013 


381 

2N4014 

2N4014 


385 

2N4030 

2N4030 


389 

2N4031 

2N4031 


389 

2N4032 

2N4032 


389 

2N4033 

2N4033 


389 

2N4035 

2N4035 


393 

2N4036 

2N4036 


397 

2N4037 

2N4037 


401 

2N4046 


BSX32 

235 

2N4047 


2N3725 

365 

2N4058 


BC177 

61 

2N4059 


BC178 

61 

2N4060 


BC177 

61 

2N4061 


BC177 

61 

2N4062 


BC178 

61 

2N4121 


BCY70 

105 

2N4248 


BC177 

61 

2N4249 


BC177 

61 

2N4250 


BC178 

61 

2N4258 


BC179 

61 

2N4264 


BC108 

37 

2N4265 


BC107 

37 

2N4286 


BC107 

37 

2N4287 


BC107 

37 


INDUSTRY 

STANDARD 

SGS-THOMSON 

SGS-THOMSON 

NEAREST 

PAGE 

2N4288 


BC178 

61 

2N4289 


BC177 

61 

2N4290 


BC179 

61 

2N4291 


BC179 

61 

2N4292 


BC109 

37 

2N4293 


BC109 

37 

2N4358 


2N5415S 

417 

2N4359 


BFX37 

159 

2N4402 


2N2906 

325 

2N4403 


2N2907 

325 

2N4427 

2N4427 


403 

2N4875 


BFW16A 

151 

2N4917 


2N3251 

349 

2N4927 


BF258 

117 

2N5053 


BFX89 

177 

2N5054 


BFY90 

177 

2N5086 


BCY79 

111 

2N5087 


BCY79 

111 

2N5088 


BCY59 

101 

2N5089 


BCY59 

101 

2N5109 

2N5109 


407 

2N5128 


2N2219 

295 

2N5132 


BC109 

37 

2N5135 


BCY58 

101 

2N5136 


BC119 

43 

2N5138 


BCY79 

111 

2N5172 


BCY58 

101 

2N5179 


2N5179 

411 

2N5180 


2N5179 

411 

2N5209 


BC107 

37 

2N5210 


BC107 

37 

2N5219 


BC108 

37 

2N5320 

2N5320 


413 

2N5321 

2N5321 


413 

2N5322 

2N5322 


415 

2N5323 

2N5323 


415 

2N5415S 

2N5415S 


417 

2N5421 


2N4427 

403 

2N5550 


BC394 

87 

2N5551 


BC394 

87 

2N5687 


2N4427 

415 

2N6304 


BFY90 

177 

2N6305 


BFX89 

177 

2SA561 


BC297 

69 

2SA565 


BC297 

69 

2SA578 


BC177 

61 

2SA673 


BC297 

69 

2SA677 


BC298 

69 

2SC80 


BC108 

37 

2SC99 


BC109 

37 

2SC100 


2N1613 

285 

2SC108 


2N1711 

285 

2SC120 


2N1711 

285 
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CROSS REFERENCE 


INDUSTRY 

STANDARD 

SGS-THOMSON 

SGS-THOMSON 

NEAREST 

PAGE 






INDUSTRY 

SGS-THOMSON 

SGS-THOMSON 

PAGE 

STANDARD 

NEAREST 

2SC122 


2N2369 

305 

2SC150 


BFY50 

187 

2SC155 


BC108 

37 

2SC156 


BC109 

37 

2SC172 


BSX20 

219 

2SC188 


2N2218 ' 

295 

2SC189 


2N2218A 

297 

2SC196 


BSX20 

219 

2SC197 


BFY51 

187 

2SC199 


BSY54 

259 

2SC204 


BSX19 

219 

2SC206 


BC107 

37 

2SC228 


BSY53 

259 

2SC233 


BSY54 

259 

2SC237 


2N2369 

305 

2SC266 


BC108 

37 

2SC273 


2N1711 

285 

2SC281 


BC107 

37 

2SC282 


BFY50 

187 

2SC283 


2N1613 

285 

2SC284 


2N1711 

285 

2SC319 


2N4427 

403 

2SC320 


BC107 

37 

2SC368 


BC107 

37 

2SC468 


BSX19 

219 

2SC540 


BC109 

37 

2SC588 


2N3107 

339 

2SC605 


2N3108 

339 

2SC821 


2N4427 

403 

2SC988 


BFY90 

177 

2SC1044 


2N2857 

319 

2SC1254 


2N2857 

319 

2SC1260 


BFY90 

177 

2SC1275 


BFY90 

177 

2SC1807 


BFY90 

177 

40280 


2N4427 

403 

40894 


2N5179 

411 

40895 


BFX89 

177 

40896 


BFX89 

177 

40897 


2N5179 

411 
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HANDLING PRECAUTION 


PCB Mounting 

Frequently lead forming is necessary to allow a sui¬ 
table fit of a transistor on to a PCB. With or without 

lead forming these points should be observed. 

I) Space the lead holes on the PCB to match the 
foot print of the transistor 

II) Avoid lateral stress or excessive pressure on 
the ends of the transistor leads. 

III) Use a spacer between the transistor and PCB 

IV) When lead forming prior to mounting a tran¬ 
sistor 

- make the bend at least 3 mm from the tran¬ 
sistor body 

- clamp the leads near the transistor body be¬ 
fore forming the lead 

- maintain a space between the jig and tran¬ 
sistor body 

- follow all the precautions specified in the va¬ 
rious standard relating to the transistors 

V) When mounting a transistor onto a heat sink: 

- use the correct accessories 

- drill the holes on the heat sink as specified 
and properly deburr them. Avoid “pitting” the 
heat sink. 

- use a recommended silicon grease 

- use the correct tightening torque for the 
mounting screws or use the correct clips for 
mounting the transistors 

- never use pneumatic screwdrivers to mount 
transistors 

VI) Avoid repeated bending of transistor leads 
when lead forming. 


Soldering 

The specified temperatures for soldering transistor 
leads are 260°C for 10 seconds or 350°C for 3 se¬ 
conds. Temperature and times in excess of these 
could adversely effect the transistors. 

Use a non corrosive flux 

Be sure to 

- solder quickly 

- avoid appling mechanical stress to the transistor 
after soldering it, i.e. do not adjust its position 

- mount the transistor on its heatsink before sol¬ 
dering the assemply to a PCB 

- do not solder the heat radiating metal case, of 
a metal cased transistor, to a PCB 

- use a low leakage soldering iron properly 
grounded. 

Cleaning the PCB 

After soldering clean the PCB to remove the flux. 

- do not rub identifying marks with a brush or fin¬ 
gers when using a cleaning agent. 

take care using ultrasonic cleaning baths. Under 
certain circumstances the service life of airtight 
sealed transistors may be shortened, 
the recommended cleaning method is to adapt 
steam or jetstream cleaning techniques, where 
the transistors are mounted on PCB’s. 

Static Electricity 

Maximum parameter ratings for the transistors 
should in no case be exceeded. However during 
handling it is possible that excessive static volta¬ 
ges may be applied directly or indirectly while han¬ 
dling them. 

High frequency transistors are particularly prone 
to damages from static charges. 

Proper circuit protection procedures should be ob¬ 
served. 
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QUALITY 


QUALITY ASSURANCE 

The average outgoing quality level (AOQ) is ultima- 
ted with the results of outgoing inspection which 
carries out a sampling inspection on each lot ac¬ 
cording to devices specification. 

Sampling plan of outgoing inspection (according 
to MILSTD105D standard). 


SUBGROUP 

PARAMETERS 

LEVEL 

AQL 

Ai 

Visual and mechanical inspection 

II 

0.04 

A 2 + A 3 

Cumulative static electrical parameter 
(inoperative + out of specification limits) 

II 

0.065 

A4 

AC Parameters 

S4 

0.25 


Estimator of average outgoing quality level * (see sure 5) AOQ = 

d = c +1 
i: Nd * d 

d = 1 

AOQE = - 

d = c 

i: Nd * n 
d = 0 

Total defective units in samples with d^ c-i-1 


Total inspected units in samples of accepted lots 

where: n = sample size 

c = acceptance criterion 

d = number of defects in sample 

Nd = number of lots with d defects on sample n 

The value is expressed in: 

PPM = Parts per million (lO’®) 

(The sums are applied to all inspected lots: 1st, 2nd inspection) 
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QUALITY 


RELIABILITY ASSURANCE 

Continuous reliability auditing with accelerated 
tests are performed on small signal transistor pro¬ 
duction in 2 stages; 

* internal real time control (RTC) 

A great emphasis is given to these process orien¬ 
ted reliability tests performed on a weekly basis. 
High accelerated conditions are used as often as 
phisically possible; 

- detection of any slight process shift 


- evaluation of the impact of process control conti¬ 
nual Improvement 

* group b and c - long time life tests 
they are performed on a periodic basic (usually eve¬ 
ry 3 months) to complete the information given by 
RTC tests and to define the long term reliability of 
the product and failure rate evalutation. 

The results are cumulated each year - they are avai¬ 
lable on request. 


Reliability Test Conditions 


Test 

Conditions 

Typical test 

Circuit 

Standard 

HTRB 

Vcc = 80% VcES inaximum rating Ta = 150°C 
Shortterm = 168 hours 

Long term = 1000 hours 


MILSTD 750C 
method 1032 


THERMAL 

CYCLES 

-65°C to + 150°C 
short term = 100 cycles 
long term = 1000 cycles 


MILSTD750C 
method 1051 

OPERATING 

LIFE 

Tj = Tj max. 

Tj max. — T case 

PD = 

Rth 

long term = 1000 hours 



HIGH 

TEMPERATURE 

STORAGE 

Ta = Tj max. 

long term = 1000 hours 

i_ 
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QUALITY 


Note: SPC methods are used for Process Control Assurance and continual quality improvement towards 
Zero defect target. 

Hihg values of process control capability (CPK) at each significant step assure reliable results at the 
end of the process 

TYPICAL WAFER FABRICATION FLOW CHART 


sucessive 

diffusion 

cycles 


LOT FORMING 

- OXIDATION 


MASKING 


VISUAL CHECK 


OXIDE INSPECTION 


Initialization of “Lot Tracking” 
procedure (total traceability 
throughout the process) 


■ INSPECTION 


ETCHING 

I-■ INSPECTION 

DIFFUSION DOPING BY DIFFUSION OR BY IMPLANT 

[V— -STRUCTURE PARAMETER - CHECK 

-■ INSPECTION 


OXIDATION, GLASS DEPOSITION 

-■ OXIDE and GLASS INSPECTION 

MASKING 

-■ INSPECTION 

ETCHING 

i-VISUAL and ELECTRICAL CHECK 

-■ INSPECTION 

METALIZATION 

i-METALIZATION CHECK 

-■ INSPECTION 

FINISHED WAFERS 


100% PROBING 

(|)-AVERAGE OUTGOING QUALITY EVALUATION 

PACKING IN HERMETICALLY SEALED BAGS 

I-■ VISUAL INSPECTION 

WAFER WAREHOUSE 
(F.I.F.O. PROCEDURE) 


End of “Lot Tracking” 
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QUALITY 


Note: SPC methods are used for Process Control Assurance and continual quality improvement towards 
Zero defect target. 

Hihg values of process control capability (CPK) at each significant step assure reliable results at the 
end of the process 

METAL CASE ASSEMBLY - TYPICAL FLOW CHART 


WAFERS FROM WAREHOUSE 


SAWING 


VISUAL CHECK 


Initialization of Production Route Card 
(linked to “Lot Tracking” for traceability 
throughout the process) 


-RAW MATERIALS 

HEADERS INSPECTION 


DIE ATTACHING 


WIRE BONDING 


DIE ATTACHING INSPECTION 



SEALING 


LEAD FINISH 


-■ WIRE BOND INSPECTION 

PRE-CAP ACCEPTANCE 

-■ SEALING INSPECTION 

LEAD FINISH ACCEPTANCE 

-■ INTERNAL WAFER / VAPOR INSPECTION 


HIGH IMPACT SHOCK 

RAW LINE ACCEPTANCE 

-■ SHORT TERM RELIABILITY TEST (RTC) 




RAW LINE WAREHOUSE 
(F.I.F.O. PROCEDURE) 


End of production route card with raw 
line acceptance 
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QUALITY 


Note: SPC methods are used for Process Control Assurance and continual quality improvement towards 
Zero defect target. 

Hihg values of process control capability (CPK) at each significant step assure reliable results at the 
end of the process 

FINISHING - TYPICAL FLOW CHART 


RAW LINE STORE 


Initialization of “Lot Identification’’ linked to other 
traceability documents 


FIRST TESTING 


FALLOUT ANALYSIS 
FALLOUT RE-TESTING 


ADDITIONAL STEPS 
ON REQUEST 


SECOND TESTING 


-■ REJECT ANALYSIS (corrective action) 


MARKING 


PACKING 

(label with lot identification) 

X_FINISH PRODUCT ACCEPTANCE 

Y AVERAGE OUTGOING QUALITY EVALUATION 


FINISHED PRODUCTS 
WAREHOUSE 
(F.I.F.O. PROCEDURE) 


-■ AUDITS 


SHIPMENT TO 
CUSTOMERS 


End of “Lot Identification” 




SGS-THOMSON 

[lD(g[E](Q)ilL[i(ginS(Q)R!10®i 


29 





SURFACE MOUNTING CASE - SOT 23 


Description 

The ever growing electronics equipment market is 
directed towards the shrinking of equipment size, 
weight and height, while demanding more diversi¬ 
fied functions. To meet these requirements Surfa¬ 
ce Mounting Techniques (SMTs) are being 
employed. 

The miniaturized components such as capacitan¬ 
ces, resisitors, inductors, transistors, diodes, ICs, 
etc. are mounted on the surface of a board rather 
than having their leads inserted through holes. The 
use of micropackage devices offers many advan¬ 
tages compared to conventional assembly tech¬ 
niques. 

1) The end product can be made more compact 
with about three times the mounting density as con¬ 
ventional components. 

2) Easy handling and automated assembly cut pro¬ 
duction costs, e save on labour and time. 


3) The small size of the packages reduces stray 
inductance and cpacitance and also improves RF 
performance. 

4) The moisture resistance and mechanical rugged¬ 
ness of the epoxy package ensure high reliability. 

Over the last few years SGS-THOMSON has intro¬ 
duced a large number of surface face mounted de¬ 
vices of which the SOT-23 is one of the most 
popular. 

The flat SOT-23 devices are packaged and ship¬ 
ped in super 8 tape & reels. The tapes are made 
of special conductive vinyl. 

These reels are designed to hold and protect thou¬ 
sands of surface mountable components-enough 
to keep robots busy assembling printed circuit 
boards for hours at a time! 

Datasheets are available on request. 
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^7 SCS-THOMSON BC107 

^7# BC108-BC109 


LOW NOISE GENERAL PURPOSE AUDIO AMPLIFIERS 


DESCRIPTION 

The BC107, BC108 and BC109 are silicon planar 
epitaxial NPN transistors in TO-18 metal case.They 
are suitable for use in driver stages, low noise input 
stages and signal processing circuits of television 
receivers. The complementary PNP types are res¬ 
pectively the BC177, BC178 and BC179. 



INTERNAL SCHEMATIC DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

BC107 

BC108 

BC109 

VcBO 

Collector-base Voltage (Ie =0) 

50 

30 

30 

V 

< 

O 

m 

O 

Collector-emitter Voltage (Ib =0 ) 

45 

20 

20 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

6 

5 

5 

V 

Ic 

Collector Current i 

100 

mA 

Ptot 

Total Power Dissipation at Tamb ^ 25 °C 


0.3 


W 


3t Tcase — 25 °C 


0.75 


W 

Tstg 

Storage Temperature 

- 55 to 175 

°C 

Ti 

Junction Temperature 

175 

°C 


January 1989 
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BC107-BC108-BC109 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

200 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

500 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff 

for BC107 







Current (Ie = 0) 

VcB = 40 V 




15 

nA 



VcB = 40 V 

Tamb — 1 50 °C 



15 

HA 



for BC108-BC 109 







VcB =20 V 




15 

pA 



VcB = 20 V 

Tamb — 1 50 °C 



15 

pA 

V(BR)CBO 

Collector-base 

Ic = 10 jiA 

for BC107 

50 



V 


Breakdown Voltage 


for BC108 

30 



V 


(Ie =0) 


for BC109 

30 



V 

V(BR)CE 0 * 

Collector-emitter 

Ic = 10 mA 

for BC107 

45 



V 


Breakdown Voltage 


for BC108 

20 



V 


(Ib = 0) 


for BC109 

20 



V 

V(BR)EB 0 

Emitter-base 

Ie =10pA 

for BC107 

6 



V 


Breakdown Voltage 


for BC108 

5 



V 


(Ic = 0 ) 


for BC109 

5 



V 

VcE(sat)* 

Collector-emitter 

Ic = 10 mA 

Ib = 0.5 mA 


70 

250 

mV 


Saturation Voltage 

Ic = 100 mA 

Ib = 5 mA 


200 

600 

mV 

< 

CD 

m 

Base-emitter Voltage 

Ic = 2 mA 

VcE = 5 V 

550 

650 

700 

mV 



Ic = 10 mA 

VcE = 5 V 


700 

700 

mV 

LU 

m 

> 

Base-emitter Saturation 

Ic = 10 mA 

Ib = 0.5 mA 


750 


mV 


Voltage 

Ic = 100 mA 

Ib = 5 mA 


900 


mV 

hpE* 

DC Current Gain 

Ic = 2 mA 

< 

o 

m 

II 

cn 

< 








for BC107 

110 

230 

450 





for BC107 Gr. A 

110 

180 

220 





for BC107 Gr. B 

200 

290 

450 





for BC108 

110 

350 

800 





for BC108 Gr. A 

110 

180 

220 





for BC108 Gr. B 

200 

290 

450 





for BC108 Gr. C 

420 

520 

800 





for BC109 

200 

350 

800 





for BC109 Gr. B 

200 

290 

450 





for BC109 Gr. C 

420 

520 

800 




lc = 10pA 

VcE = 5 V 








for BC107 


120 






for BC107 Gr. A 


90 






for BC107 Gr. B 

40 

150 






for BC108 


120 






for BC108 Gr. A 


90 






for BC108 Gr. B 

40 

150 






for BC108 Gr. C 

100 

270 






for BC109 

40 







for BC109 Gr. B 

40 

150 






for BC109 Gr. C 

100 

270 




* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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BC107-BC108-BC109 


ELECTRICAL CHARACTERISTICS (continued) 


Symbol 


Parameter 


Small Signal 
Current Gain 


Collector-base 

Capacitance 

Emitter-base 

Capacitance 

Noise Figure 


Test Conditions 


Ic = 2 mA 
f = 1 kHz 


Ic = 10 mA 
f = 100 MHz 

Ie =0 
f = 1 MHz 

Ic =0 
f = 1 MHz 

Ic =0.2 mA 
Rg = 2 kQ 
B = 200 Hz 


VcE = 5 V 

for BC107 
for BC107 Gr. A 
for BC107 Gr. B 
for BC108 
for BC108 Gr. A 
for BC108 Gr. B 
for BC108 Gr. C 
for BC109 
for BC109 Gr. B 
for BC109 Gr. C 
VcE =10 V 


Veb =0.5 V 

VcE = 5 V 
f = 1 kHz 

for BC107 
for BC108 
for BC109 

VcE = 5 V 


hie Input Impedance 


f = 10 Hz to 10 kHz 
B = 15.7 kHz 


Ic = 2 mA 
f = 1 kHz 


VcE = 5 V 


for BC1 
for BC1 
for BC1 
for BC1 
for BC1 
for BC1 
for BC1 
for BC1 
for BC1 
for BC1 


07 

07 Gr. A 
07 Gr. B 

08 

08 Gr. A 
08 Gr. B 
08 Gr. C 
09 

09 Gr. B 
09 Gr. C 



" Pulsed : pulse duration = 300 ps, duty cycle = 1 
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BC107-BC108-BC109 


ELECTRICAL CHARACTERISTICS (continued) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

hre 

Reverse Voltage Ratio 

Ic = 2 mA VcE = 5 V 

f = 1 kHz 







for BC107 


2 .2x10"^ 





for BC107 Gr. A 


1.7x10"^ 





for BC107 Gr. B 


2.7x10"'^ 





for BC108 


3.1x10’^ 





for BC108 Gr. A 


1.7x10"^ 





for BC108 Gr. B 


2.7x10-^ 





for BC108 Gr. C 


3.8x10"^ 





for BC109 


3.1x10“^ 





for BC109 Gr. B 


2.7x10-^ 





for BC109 Gr. C 


3.8x10"^ 



hoe 

Output Admittance 

Ic = 2 mA VcE = 5 V 

f = 1 kHz 







for BC107 


20 


pS 



for BC107 Gr. A 


13 


pS 



for BC107 Gr. B 


26 


pS 



for BC108 


30 


pS 



forBC108Gr. A 


13 


pS 



for BC108 Gr. B 


26 


pS 



forBC108Gr. C 


34 


pS 



forBC109 


30 


pS 



for BC109 Gr. B 


26 


pS 



for BC109 Gr. C 


34 


pS 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 


DC Normalized Current Gain. Collector-emitter Saturation Voltage. 
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BC119 


AUDIO OUTPUT AMPLIFIER 


DESCRIPTION 

The BC119 is a silicon planar epitaxial NPN trans¬ 
istor in a TO-39 metal case. It is suitable for 1 W 
class "A" and up to 6 W class "B" audio output 
stages. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

< 

o 

DO 

O 

Collector-base Voltage (Ie = 0) 

60 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib = 0) 

30 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

5 

V 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.8 

w 


3t Tease — 25 °C 

5 

w 


Tease — 100 °C 

2.8 

w 

Tstg 

Storage Temperature 

- 55 to 200 

°c 

Ti 

Junction Temperature 

200 

°c 


January 1989 
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BC119 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

35 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

220 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 °C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff 

Current (Ie = 0) 

VcB = 40 V 




100 

nA 



VcB = 40 V 

Tamb = 150 °C 



20 

ttA 

V(BR)CB0 

Collector-base 

Breakdown Voltage 
(Ie = 0) 

Ic = 100 [lA 

60 



V 

V(BR)CE0* 

Collector-emitter 
Breakdown Voltage 
(Ib = 0) 

Ic = 30 mA 

30 



V 

V(BR)EBO 

Emitter-base 

Breakdown Voltage 
(Ic = 0) 

Ie = 100 [iA 

5 



V 

VcE(sat)* 

Collector-emitter 

Saturation Voltage 

Ic = 150 mA 

Ib = 15 mA 


0.15 

0.35 

V 



Ic = 500 mA 

Ib = 50 mA 


0.4 

1.1 

V 



Ic = 1 A 

Ib = 100 mA 


0.8 

1.5 

V 

< 

CD 

m 

Base-emitter Voltage 

Ic = 500 mA 

VcE = 10 V 


1 

1.8 

V 



Ic = 150 mA 

< 

o 

m 

II 

< 


0.85 

1 

V 

VBE(sat)* 

Base-emitter Saturation 
Voltage 

Ic = 150 mA 

Ib = 15 mA 


0.9 

1.2 

V 



Ic = 1 A 

Ib = 0.1 A 


1.4 

2 

V 

hpE* 

DC Current Gain 

Ic = 50 mA 

VcE = 1 V 

40 

100 





Ic = 150 mA 

VcE = 1 V 

40 

90 

120 




Ic = 500 mA 

VcE = 10 V 

25 

60 



fl 

Transition Frequency 

Ic = 50 mA 

VcE = 10V 

40 



MHz 

CcBO 

Collector-base 

Capacitance 

Ie = 0 

VcB = 10V 


12 

25 

PF 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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SGS-TTIOMSON 

^7# 

BC139 


AUDIO OUTPUT AMPLIFIER 


DESCRIPTION 

The BC139 is a silicon planar epitaxial PNP trans¬ 
istor in a TO-39 metal case. It is particularly des¬ 
igned for use in audio output and driver stages. The 
complementary NPN type is the BC119. 



INTERNAL SCHEMATIC DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie = 0) 

-40 

V 

VcEO 

Collector-emitter Voltage (Ib = 0) 

-40 

V 

Vebo 

Emitter-base Voltage (Ic = 0} 

-5 

V 

Ic 

Collector Current 

-0.5 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.7 

W 


^t Tease — 25 °C 

3 

W 

Tstg 

Storage Temperature 

- 55 to 200 

°C 

Ti 

Junction Temperature 

200 

°C 


January 1989 
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BC139 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

58 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

250 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff 

VcB =-30 V 



- 100 

nA 


Current (Ie = 0 ) 

Vcb =-30 V Tamb =75 °C 



- 50 

pA 

V(BR)CB 0 

Collector-base Breakdown 

Ic =- 10|iA 

-40 



V 


Voltage (Ie =0) 






V(BR)CEO* 

Collector-emitter 

Ic =- 10 mA 

-40 



V 


Breakdown Voltage 







(Ib = 0 ) 






V(BR)EBO 

Emitter-base 

Ie =- 10 pA 

- 5 



V 


Breakdown Voltage 







(lc= 0 ) 






VcE(sat)* 

Collector-emitter 

Ic =- 300 mA 






Saturation Voltage 

Ib =- 30 mA 


- 0.45 

- 0.8 

V 



Ic =- 500 mA 







Ib =- 50 mA 


- 1 


V 

Vbe* 

Base-emitter Voltage 

Ic =- 10 mA 







VcE =- 10 V 


-0.7 


V 



Ic =- 100 mA 







VcE =- 10 V 


- 0.77 


V 



Ic =-300 mA 







< 

o 

m 

II 

1 

< 


- 0.97 


V 

hpE* 

DC Current Gain 

Ic =-10 mA 







VcE =- 10 V 


90 





lc=-100 mA 







VcE =-10 V 

40 

90 





Ic =- 150 mA 







< 

o 

m 

II 

1 

< 


45 





Ic =-300 mA 







> 

1 

II 

III 
o 

> 

20 

35 



fr 

Transition Frequency 

lc=-50mA VcE=-10V 


200 


MHz 

CcBO 

Collector-base 

Ie=0 Vcb =-10 V 




pF 


Capacitance 

f = 1 MHz 


6 




* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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BC140 

BC141 


GENERAL PURPOSE TRANSISTORS 


DESCRIPTION 

The BC140 and BC141 are silicon planar epitaxial 
NPN transistors in TO-39 metal case. They are par¬ 
ticularly designed for audio amplifiers and switching 
applications up to 1 A. The complementary PNP 
types are the BC160 and BC161. 



INTERNAL SCHEMATIC DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

BC140 

BC141 

o 

CD 

O 

> 

Collector-base Voltage (Ie =0) 

80 

100 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

40 

60 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

7 

V 

Ic 

Collector Current 

1 

A 

Ib 

Base Current 

0.1 

A 

Ptot 

Total Power Dissipation at Tamb ^ 45 °C 

0.65 

W 


3t Tease — 45 °C 

3.7 

W 

T stg 

Storage Temperature 

-55 to 175 

°C 

Tl 

Junction Temperature 

175 

°C 


January 1989 1/3 
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BC140-BC141 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

35 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

200 

°C/W 


ELECTRICAL CHARACTERISTICS (Ta^b = 25 unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current 

VcES =60 V 



100 

nA 


(Ie =0) 

VcES =60 V Tamb =150°C 



100 

HA 

V(BR)CBO 

Collector-base Breakdown 

Ic = 100 mA 





Voltage 

for BC140 

80 



V 


(Ie =0) 

for BC141 

100 



V 

V(BR)CE0* 

Collector-emitter 

Ic = 30 mA 






Breakdown Voltage 

for BC140 

40 



V 


(Ib =0) 

for BC141 

60 



V 

V(BR)EBO 

Emitter-base 

Breakdown Voltage 

(lc=0) 

Ie = 100 mA 

7 



V 

VcE(sat)* 

Collector-emitter 

Ic = 100 mA Ib = 10 mA 


0.1 


V 

Saturation Voltage 

Ic = 500 mA Ib = 50 mA 


0.35 


V 



lc = 1A Ib=0.1A 


0.6 

1 

V 

LU 

CD 

> 

Base-emitter Voltage 

o 

II 

> 

< 

o 

m 

II 

< 


1.25 

1.8 

V 

hPE* 

DC Current Gain 

Ic = 100mA Vce=1V 







for BC140-141 


75 





for BC140-141 Gr. 6 


28 





for BC140-141 Gr. 10 


40 





for BC140-141 Gr. 16 


90 





Ic = 100 mA Vce = 1 V 







for BC140-141 

40 

140 

250 




for BC140-141 Gr. 6 

40 

63 

100 




for BC140-141 Gr.10 

63 

100 

160 




for BC140-141 Gr.16 

100 

160 

250 




Ic = 1 A Vce = 1 V 







for BC140-141 


26 





for BC140-141 Gr. 6 


15 





for BC140-141 Gr.10 


20 





for BC140-141 Gr.16 


30 



fl 

Transition Frequency 

lc=50mA Vce = 10 V 

50 



MHz 

CcBO 

Collector-base 

Ie=0 Vcb=10V 






Capacitance 

f = 1 MHz 


12 

25 

PF 

ton 

Turn-on Time 

Ic = 100 mA 

Ibi =5 mA 



250 

ns 

toff 

Turn-off Time 

Ic =100 mA 

Ibi = Ib 2 =5 mA 



850 

ns 


* Fused : pulse duration = 300 ps, duty cycle = 1 %. 
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BC142 


AUDIO AMPLIFIER 


DESCRIPTION 

The BC142 is a silicon planar epitaxial NPN transis¬ 
tor in a TO-39 metal case specially intented for use 
as driver in high power audio amplifier. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

80 

V 

o 

o 

> 

Collector-emitter Voltage (Ib =0) 

60 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

7 

V 

Ic 

Collector Current 

1 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.75 

W 


3t Tcase — 25 °C 

4 ,! 

W 

Tstg, Tj 

Storage and Junction Temperature 

-55 to 175 

°C 


January 1989 


1/2 
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BC142 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

37 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

200 

°C/W 


ELECTRICAL CHARACTERISTICS (Ta^b = 25 unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff 

VcB = 40 V 




50 

nA 


Current (Ie = 0) 

VcB =40 V 

Tamb =150°C 



50 

pA 

V(BR)CB0 

Collector-base Breakdown 
Voltage (Ie = 0) 

Ic = 100 |iA 

80 



V 

V(BR)CE0* 

Collector-emitter 
Breakdown Voltage 

(Ib =0) 

Ic = 30 mA 

60 



V 

V(BR)EBO 

Emitter-base 

Ie = 100 |iA 


7 



V 


Breakdown Voltage 

(lc=0) 







VcE (sat)* 

Collector-emitter 

Ic =200 mA 

Ic =20 mA 


0.15 

0.4 

V 

Saturation Voltage 

Ib = 500 mA 

Ib = 50 mA 


0.3 


V 

VbE (sat)* 

Base-emitter 

Saturation Voltage 

Ic =200 mA 

Ib =20 mA 



1.5 

V 

Vbe* 

Base-emitter Voltage 

Ic =200 mA 

> 

CM 

II 

LU 

o 

> 


0.85 


V 

hpE* 

DC Current Gain 

Ic = 10 mA 

VcE =10 V 


100 





Ic = 100 mA 

VcE = 10 V 


100 





Ic = 200 mA 

VcE = 2 V 

20 

60 





Ic = 500 mA 

> 

CM 

II 

LU 

O 

> 


30 



fl 

Transition Frequency 

Ic = 50 mA 
f =20 MHz 

VcE = 10 V 


80 


MHz 

CcBO 

Collector-base 

Capacitance 

Ie =0 

VcB =10 V 


12 


PF 


* Pulsed : pulse duration = 300 jis, duty cycle = 1 %. 


DC Current Gain vs. Collector Current. Base-emitter on Voltage vs. Collector Current. 
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BC143 


AUDIO AMPLIFIER 


DESCRIPTION 

The BC143 is a silicon planar epitaxial PNP trans¬ 
istor specially designed for use in the driver of high 
power audio amplifiers. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie = 0) 

-60 

V 

o 

o 

> 

Collector-emitter Voltage (Ib = 0) 

-60 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

-5 

V 

Ic 

Collector Current 

- 1 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.75 

W 


St Tease — 25 °C 

4 

W 

Tstg, Tj 

Storage and Junction Temperature 

-55 to 175 

°C 


January 1989 
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BC143 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

37 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

200 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 °C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

o 

CD 

O 

Collector Cutoff 

VcB = - 30 V 




-50 

nA 


Current (Ie = 0) 

VcB = -30 V 

(Tamb = 150 °C) 



-50 

pA 

V(BR)CB0 

Collector-base Breakdown 
Voltage (Ie = 0) 

Ic = 100 pA 

-60 



V 

V(BR)CEO* 

Collector-emitter 

Ic = 10 mA 


-60 



V 

Breakdown Voltage 
(Ib = 0) 








V(BR)EBO 

Emitter-base 

Ie = 10 pA 


-5 



V 


Breakdown Voltage 
(Ic = 0) 







VcE(sat)* 

Collector-emitter 

Ic = 500 mA 

Ib = 50 mA 


-0.25 

-0.5 

V 

Saturation Voltage 

Ic = 1A 

Ib = 100 mA 


-0.7 

-1 

V 

n 

< 

CD 

m 

Base-emitter Voltage 

Ic = - 500 mA 

VcE =-10 V 


-1.1 


V 

hpE* 

DC Current Gain 

Ic = 10 mA 

VcE =-10 V 


110 





Ic = 100 mA 

VcE = -10 V 


110 





Ic = - 300 mA 

VcE =- 1 V 

20 

40 





Ic = 500 mA 

VcE =- 1 V 


25 



hfe 

High Frequency 

Ic = 50 mA 

VcE = -10 V 


1.5 




Current Gain 

f = 100 MHz 






CcBO 

Collector-base 

Ie = 0 

Vcb = -10 V 


13 


PF 


Capacitance 

f = 1 MHz 







* Pulsed ; pulse duration = 300 )is, duty cycle = 1 %. 


DC Current Gain vs. Collector Current. Base-emitter on Voltage vs. Collector Current. 
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BC160 

BC161 



SGS-niOMSON 

SH3D(g^(5)iL[i(£Tr^®i DOS 


GENERAL PURPOSE TRANSISTORS 


DESCRIPTION 

The BC160, and BC161 are silicon planar epitaxial 
PNP transistors in TO-39 metal case.They are par¬ 
ticularly designed for audio amplifiers and switching 
applications up to 1A. The complementary NPN 
types are the BC140 and BC141. 



INTERNAL SCHEMATIC DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

BC160 

BC161 

o 

m 

o 

> 

Collector-base Voltage (Ie =0) 

-40 

-60 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib =0) 

- 40 

- 60 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

- 

5 

V 

Ic 

Collector Current 

- 

1 

A 

Ib 

Base Current 

-0.1 

A 

P tot 

Total Power Dissipation at Tamb ^ 45 °C 

0.65 

W 


3t Tease — 45 °C 

3.7 

W 

T stg 

Storage Temperature 

-55 to 175 

°C 

T| 

Junction Temperature 

175 

°C 


January 1989 


1/3 


57 






BC160-BC161 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

35 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

200 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 'C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff 

VcES =40 V 

for BC160 



- 100 

nA 


Current (Ie = 0) 

VcES =60 V 

for BC161 



- 100 

nA 



VcES =40 V 

Tamb = ^ 60 °C 

for BC160 



- 100 

pA 



VcES = 60 V 

Tamb = 1 50 °C 

for BC161 



- 100 

pA 

V(BR)CBO 

Collector-base 

Breakdown Voltage 

Ic =- 100 pA 

for BC160 

- 40 



V 


(Ie =0) 


for BC161 

-60 



V 

V(BR)CE0* 

Collector-emitter 
Breakdown Voltage 

Ic =- 10 mA 

for BC160 

-40 



V 


(Ib =0) 


for BC161 

- 60 



V 

V(BR)EB0 

Emitter-base 

Breakdown Voltage 

(lc=0) 

Ie =- 100 |iA 

- 5 



V 

VcE(sat)* 

Collector-emitter 

Ic =-0.1 A 

Ib =- 10 mA 


- 0.1 


V 

Saturation Voltage 

Ic =- 0.5 A 

Ib = - 50 mA 


- 0.35 


V 



Ic =- 1 A 

Ib =-0.1 A 


- 0.6 

- 1 

V 

Vbe* 

Base-emitter Voltage 

Ic =- 1 A 

< 

o 

m 

II 

1 

< 


- 1 

- 1.7 

V 

hpE* 

DC Current Gain 

Ic =- 100 ^lA 

VcE =- 1 V 







for BC160-161 


110 





for BC160-161 Gr. 6 


46 





for BC160-161 Gr. 10 


80 





for BC160-161 Gr. 16 


120 





Ic =- 100 mA 

< 

o 

m 

II 

1 

< 







for BC160-161 

40 

140 

250 




for BC160-161 Gr. 6 

40 

63 

100 




for BC160-161 Gr. 10 

63 

100 

160 




for BC160-161 Gr. 16 

100 

160 

250 


hpE* 

DC Current Gain 

o 

II 

I 

> 

< 

o 

m 

II 

1 

< 







for BC160-161 


26 





for BC160-161 Gr. 6 


15 





for BC160-161 Gr. 10 


20 





for BC160-161 Gr. 16 


30 



fl 

Transition Frequency 

Ic =- 50 mA 

> 

O 

1 

11 

111 

o 

> 

50 



MHz 

CcBO 

Collector-base 

Ie =0 

VcB =-20 V 




PF 


Capacitance 

f = 1 MHz 



15 

30 


Cebo 

Emitter-base 

Capacitance 

Veb =-0.5 V 

f = 1 MHz 



180 

PF 

ton 

Turn-on Time 

Ic =- 100 mA 

Ibi = - 5 mA 



500 

ns 

toff 

Turn-off Time 

Ic =- 100 mA 





ns 



Ibi = Ib 2 = — 5mA 



650 



* Pulsed ; pulse duration = 300 ps, duty cycle = 1 %. 
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BC177 

BC178-BC179 


LOW NOISE GENERAL PURPOSE AUDIO AMPLIFIERS 


DESCRIPTION 

The BC177, BC178 and BC179 are silicon planar 
epitaxial PNP transistors in TO-18 metal case.They 
are suitable for use in driver audio stages, low noise 
input audio stages and as low power, high gain ge¬ 
neral purpose transistors. The complementary NPN 
types are respectively the BC107, BC108 and 
BC109. 


INTERNAL SCHEMATIC DIAGRAM 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

BC177 

BC178 

BC179 

VcES 

Collector-emitter Voltage (Vbe =0) 

- 50 

- 30 

- 25 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

- 45 

- 25 

- 20 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

- 5 

V 

Ic 

Collector Current 

- 100 

mA 

ICM 

Collector Peak Current 

- 200 

mA 

Ptot 

Total Power Dissipation at Tamb ^ 25 °C 

300 

mW 

1" stg 

Storage Temperature 

- 65 to 175 

°C 

Tj 

Junction Temperature 

175 

°C 


January 1989 
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BC177-BC178-B179 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

200 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

500 

°C/W 


ELECTRICAL CHARACTERISTICS (Ta„b = 25 TD unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current 

VcE =-20 V 



- 1 

- 100 

nA 


O 

II 

UJ 

CD 

> 

VcE =-20 V 

Tamb = 1 50 °C 



- 10 

HA 

V(BR)CEO* 

Collector-emitter 
Breakdown Voltage 

Ic = - 2 mA 

for BC177 

-45 



V 


(Ib = 0 ) 


for BC178 

-25 



V 




for BC179 

-20 



V 

V(BR)CES 

Collector-emitter 
Breakdown Voltage 

Ic =- 10 joA 

for BC177 

-50 



V 


O 

II 

LU 

□Q 

> 


for BC178 

-30 



V 




for BC179 

-25 



V 

V(BR)EB0 

Emitter-base 

Breakdown Voltage 

(lc=0) 

Ie =- 10 pA 

- 5 



V 

VcE(sat)* 

Collector-emitter 

Ic = - 10 mA 

I 0 = - 0.5 mA 


- 75 

-250 

mV 

Saturation Voltage 

Ic =- 100 mA 

Ib = - 5 mA 


- 200 


mV 

Vbe* 

Base-emitter Voltage 

Ic = - 2 mA 

< 

0 

m 

II 

I 

cn 

< 

-550 

- 640 

- 750 

mV 

VBE(sat) 

Base-emitter 

Ic =- 10 mA 

Ib =- 0.5 mA 


- 720 


mV 

Saturation Voltage 

Ic =- 100 mA 

Ib = - 5 mA 


-860 


mV 

hfe 

Small Signal 

Ic = - 2 mA 

< 

0 

m 

II 

I 

cn 

< 






Current Gain 

f = 1 kHz 

for BC177 Gr. A 

125 


260 





for BC177 Gr. B 

240 


500 





for BC178 Gr. A 

125 


260 





for BC178 Gr. B 

240 


500 





for BC179 Gr. B 

240 


500 



* Pulsed : pulsed duration = 300 ps, duty cycle = 1 %. 
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BC177-BC178-BC179 


ELECTRICAL CHARACTERISTICS (continued) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

fr 

Transition Frequency 

Ic = - 10 mA 
f = 100 MHz 

VcE = -5 V 


200 


MHz 

CcBO 

Collector-base 

Capacitance 

Ie =0 

VcB =- 10 V 


5.0 


PF 

NF 

Noise Figure 

Ic =-0.2 mA 

VcE = -5 V 







Rg = 2 kQ 

f = 1 kHz 







B - 200 Hz 

for BC177 


2 

10 

dB 




for BC178 


2 

10 

dB 




for BC179 


1.2 

4 

dB 

hie 

Input Impedance 

Ic = - 2 mA 

VcE = -5 V 







f = 1 kHz 

for BC177 Gr. A 


2.7 


kQ 




for BC177 Gr. B 


5.2 


kQ 




for BC178 Gr. A 


2.7 


kQ 




for BC178 Gr. B 


5.2 


kQ 




for BC179 Gr. B 


5.2 


kQ 

h re 

Reverse Voltage Ratio 

Ic = - 2 mA 

Vce=-5V 







f = 1 kHz 

for BC177 Gr. A 


2.7x10"“^ 






for BC177 Gr. B 


4.5x10"^ 






for BC178 Gr. A 


2.7x10"^ 






for BC178 Gr. B 


4.5x10"“^ 






for BC179 Gr. B 


4.5x10"^ 



hoe 

Output Admittance 

Ic = -2 mA 

VcE = -5 V 







f = 1 kHz 

for BC177 Gr. A 


25 


pS 




for BC177 Gr. B 


35 


pS 




for BC178 Gr. A 


25 


pS 




for BC178 Gr. B 


35 


pS 




forBC179Gr. B 


35 


pS 


DC Transconductance. DC Normalized Current Gain. 


G-3240 G-3241 







BC177-BC178-B179 


Collector-emitter Saturation Voltage. 


Normalized h Parameters 


JBIIIilll 

■r 





Normalized h Parameters. 


Collector-base Capacitance 






msm 


0 2.5 5 . 7.5 -Vce(V) 


Transition Frequency. 


Power Rating Chart. 
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BC286 


AUDIO AMPLIFIER 


DESCRIPTION 

The BC286 is a silicon planar epitaxial NPN trans¬ 
istor in Jedec TO-39 metal case. It is mainly inten¬ 
ded for use as audio amplifier. 

The complementary PNP type is the BC287. 



INTERNAL SCHEMATIC DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

o 

CD 

O 

> 

Collector-base Voltage (Ie =0) 

70 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib =0) 

60 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

5 

V 

Ic 

Collector Current 

1 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.75 

W 


3t Tcase — 25 °C 

4 

W 

Tstg> Tj 

Storage and Junction Temperature 

- 55 to 175 

°c 


January 1989 
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BC286 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

37 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

200 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

(Ie =0) 

VcB = 30 V 



20 

nA 

V(BR)CBO 

Collector-base Breakdown 
Voltage (Ie =0) 

Ic = 100 \iA 

70 



V 

V(BR)CEO* 

Collector-emitter Breakdown 
Voltage (Ib =0) 

Ic = 30 mA 

60 



V 

V(BR)EBO 

Collector-emitter Breakdown 
Voltage (Ic = 0) 

Ie = 100 \iA 

5 



V 

VcE(sat)* 

Collector-emitter Saturation 
Voltage 

Ic = 500 mA Ib = 50 mA 

Ic = 1 A Ib =0.1 A 


0.4 

0.7 

1 

V 

V 

CD 

> 

Base-emitter Voltage 

lc= 500 mA Vce=2V 


- i 

1 


V 

hpE* 

DC Current Gain 

> > 
Cvj CvJ 

II II 

LU HI 

o o 

> > 

< < 
E E 
o o 
o o 

T- LO 

II II 

_o _o 

20 

90 

60 



fj 

Transition Frequency 

lc=50mA Vce=5V 

f = 100 MHz 


100 


MHz 

CcBO 

Collector-base 

Capacitance 

Ie = 0 VcB = 10 V 

f = 1 MHz 


12 


PF 


* Pulsed : pulse duration = 300 ms, duty cycle = 1 %. 
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BC287 


AUDIO AMPLIFIER 


DESCRIPTION 

The BC287 is a silicon planar epitaxial PNP trans¬ 
istor in Jedec TO-39 metal case. It is particularly in¬ 
tended for use as audio amplifier. 

The complementary NPN type is the BC286. 



INTERNAL SCHEMATIC DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

- 60 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib = 0) 

- 60 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

-5 

V 

Ic 

Collector Current 

- 1 

A 

Ptot 

Total Power Dissipation at Tamb ^ 25 °C 

0.75 

W 


at T case — 25 °C 

4 

W 

Tstg, Tj 

Storage and Junction Temperature 

-55 to 175 

°C 


January 1989 
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BC287 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

37 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

200 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

(Ie =0) 

VcB =-30 V 


0.1 

50 

nA 

V(BR)CB0 

Collector-base Breakdown 
Voltage (Ie =0) 

lc=-10iiA 

-60 



V 

V{BR)CE0 * 

Collector-emitter Breakdown 
Voltage (Ib =0) 

Ic =- 10 mA 

-60 



V 

V(BR)EBO 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie =- 10 pA 

-5 



V 

VcE(sat)* 

Collector-emitter Saturation 
Voltage 

Ic =- 500 mA Ib =- 50 mA 

Ic = - 1 mA Ib =- 0.1 mA 


- 0.25 
-0.7 

- 1 

V 

V 

LU 

CD 

> 

Base-emitter Voltage 

Ic =-500 mA VcE = -2 V 


- 0.93 


V 

hpE* 

DC Current Gain 

> > 
OJ <M 

1 1 

II II 

LU LU 

o o 
> > 

< < 
E E 
o o 
o o 

1- LO 

1 1 

II II 

_o _o 

20 

90 

60 



fl 

Transition Frequency 

lc=-50mA Vce=- 5V 
f =100 MHz 


150 


MHz 

CcBO 

Collector-base 

Capacitance (Ie =0) 

VcB =- 10 V 
f = 1 MHz 


13 


PF 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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SCS-THOMSON 


BC297 

BC298 


AUDIO DRIVERS 


DESCRIPTION 

The BC297 and BC298 are silicon planar epitaxial 
PNP transistors in TO-18 metal case. They are par¬ 
ticularly intended for use in high current high gain 
applications, in driver stages of hi-fi equipments or 
in output stages of low power class B amplifiers. 

The complementary NPN types are the BC377 and 
BC378, respectively. 



INTERNAL SCHEMATIC DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 




Value 


Symbol 

Parameter 

BC297 

BC298 

Unit 

VcES 

Collector-emitter Voltage (Veb = 0) 

-50 

-30 

V 

o 

111 

o 

> 

Collector-emitter Voltage (Ib =0) 

-45 

- 25 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

- 

5 

V 

Ic 

Collector Current 

- 

1 

A 

Ib 

Base Current 

- 0.2 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

375 

mW 


^t Tease — 75 °C 

1 

W 

Tstg 

Storage Temperature 

-65 to 175 

°C 

Tj 

Junction Temperature 

175 

°c 


October 1988 
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BC297-BC298 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

100 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

400 

°C/W 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Curent 
(Vbe = 0) 

ForBC297 Vce=-50V 



- 100 

nA 



ForBC298 Vce=-30V 



- 100 

nA 

V(BR) CEO* 

Collector-emitter 

Breakdown Voltage 
(Ib =0) 

lc=-10mA ForBC297 

-45 



V 



For BC298 

-25 



V 

V(BR) EBO 

Emitter-base Breakdown 
Voltage 

(lc=0) 

m 

II 

1 

o 

- 5 



V 

VcE (sat)* 

Collector-emitter Saturation 
Voltage 

Ic = - 500 mA 

Ib =- 50 mA 



-0.7 

V 


Vbe * 

Base-emitter Voltage 

Ic =- 100 mA VcE = - 1 V 


- 770 


mV 

VbE (sat) * 

Base-emitter Saturation 
Voltage 

Ic =- 500 mA 

Ib =- 50 mA 



- 1.2 

V 

hpE* 

DC Current Gain 

Ic =- 100 mA VcE = - 1 V 

75 


260 



Gr.7 

Ic =- 100 mA VcE =- 1 V 

100 


260 




Ic =-300 mA VcE = - 1 V 

30 




fT 

Transition Frequency 

lc=-50mA VcE=-10V 


250 


MHz 

CcBO 

Collector-base Capacitance 

> 

o 

I 

II 

m 

o 

> 

o 

II 

UJ 


8 


PF 

Cebo 

Emitter-base Capaciatnee 

Ic = 0 Veb = — 0.5 V 


30 


PF 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 


DC Normalized Current Gain. Collector-emitter Saturation Voltage. 
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BC300 

BC301-BC302 



SGS-THOMSON 

RflO©^(Q)^[L[ier^®RQD(gi 


MEDIUM POWER AUDIO DRIVERS 


DESCRIPTION 

The BC300, BC301 and BC302 are silicon planar 
epitaxial NPN transistors in TO-39 metal case.They 
are intended for audio driver stages in commercial 
and industrial equipments. In addition they are use¬ 
ful as high speed saturated switches and general 
purpose amplifiers. The PNP types complementary 
to BC301 and BC302 are respectively the BC303 
and BC304. 



INTERNAL SCHEMATIC DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

BC300 

BC301 

BC302 

VcBO 

Collector-base Voltage (Ie =0) 

120 

90 

60 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

80 

60 

45 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

7 

V 

Ic 

Collector Current 

0.5 

A 

ICM 

Collector Peak Current 

1 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 


0.85 


W 


St Tcase — 25 °C 


6 


W 

1" stg 

Storage Temperature 

- 65 to 175 

°C 

Ti 

Junction Temperature 

175 

°C 


January 1989 
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BC300-BC301-BC302 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

25 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

175 

°C/W 


ELECTRICAL CHARACTERISTICS(Tcase = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff 

Current (Ie = 0) 

VcB =60 V 


5 

20 

nA 

Iebo 

Emitter Cutoff Current 

(lc=0) 

Veb = 5 V 



10 

nA 

V(BR)CEO* 

Collector-emitter 

Ic = 30 mA 

for BC300 

80 



V 

Breakdown Voltage 


for BC301 

60 



V 


(Ib = 0) 


for BC302 

45 



V 

V(BR)CBO 

Collector-base Breakdown 

Ic = 100 pA 

for BC300 

120 



V 

Voltage (Ie =0) 


for BC301 

90 



V 




for BC302 

60 



V 

VcE(sat)* 

Collector-emitter 

Saturation Voltage 

Ic = 150 mA 

Ib = 15 mA 


0.2 

0.5 

V 

111 

m 

> 

Base-emitter Voltage 

Ic =150 mA 

VcE =10 V 


0.78 


V 

hpE* 

DC Current Gain Gr. 4 

Ic =150 mA 

VcE =10 V 

40 


80 



Gr. 5 

Ic =150 mA 

VcE =10 V 

70 


140 



Gr. 6 

Ic = 150 mA 

VcE =10 V 

120 


240 




Ic = 0.1 mA 

VcE =10 V 

20 






Ic = 500 mA 

VcE =10 V 

20 




fr 

Transition Frequency 

Ic = 10 mA 

VcE =10 V 


100 


MHz 

CcBO 

Collector-base 

Capacitance 

Ie =0 

VcB =10 V 


12 


PF 

hie 

Input Impedance 

Ic = 5 mA 
f = 1 kHz 

VcE=10V 


1.1 


kQ 

hre 

Reverse Voltage Ratio 

Ic = 5 mA 
f = 1 kHz 

VcE =10 V 


1.7 X 10“"^ 



hfe 

Small Signal Current Gain 

Ic = 5 mA 
f = 1 kHz 

VcE =10 V 


140 



hoe 

Output Admittance 

Ic = 5 mA 
f = 1 kHz 

VcE =10 V 


14 


pS 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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BC303 

BC304 


SGS-THOMSON 
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MEDIUM POWER AUDIO DRIVERS 


DESCRIPTION 

The BC303 and BC304 are silicon planar epitaxial 
PNP transistors in TO-39 metal case. They are in¬ 
tended particularly as audio driver stages in com¬ 
mercial and professionnel equipments. In addition 
they are useful as high speed saturated switches 
and general purpose amplifiers. The complementa¬ 
ry NPN types are respectively the BC301 and 
BC302. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

BC303 

BC304 

o 

CO 

o 

> 

Collector-base Voltage (Ie =0) 

-85 

- 60 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib =0) 

- 60 

-45 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

- 

6 

V 

Ic 

Collector Current 

- 0.5 

A 

ICM 

Collector Peak Current 


1 

A 

Ibm 

Base Peak Current 

- 0.5 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.85 

W 


3t Tcase — 25 °C 

6 

W 

T stg 

Storage Temperature 

- 65 to 175 

°C 

Ti 

Junction Temperature 

175 

°C 


December 1988 
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BC304-BC304 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

25 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

175 

°C/W 


ELECTRICAL CHARACTERISTICS (Tease = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 
(Ie = 0) 

Vcb =-60 V 


- 5 

- 20 

nA 

Iebo 

Emitter Cutoff Current 

(lc=0) 

Veb =-5 V 



- 20 

nA 

V(BR) CEO * 

Collector-emitter Breakdown 
Voltage (Ib =0) 

Ic =- 10 mA 

For BC303 

For BC304 

- 60 
- 45 



V 

V 

VcE (sat) * 

Collector-emitter Saturation 
Voltage 

Ic =- 150 mA 

Ib = - 15 mA 


-0.25 

- 0.65 

V 

Vbe * 

Base-emitter Voltage 

Ic =- 150 mA VcE =- 10 V 


- 0.78 


V 

hpE * 

DC Current Gain Gr.4 

Gr.5 
Gr.6 

o o o o o 

II II II II II 

I I I I I 

cn o 

o L,. cn cn cn 

o o o o 

3 1 3 3 3 

> > > > > 

< < < < < 

o o o o o 

m m m m m 

II II II II II 

1 1 1 1 1 

o o o o o 

< < < < < 

40 

70 

120 

20 

20 


80 

140 

240 


fj 

Transition frequency 

lc=-50mA VcE=-10V 
f = 100 MHz 


100 


MHz 

CcBO 

Collector-base Capacitance 

Ie = 0 Vcb = — 10 V 


15 


PF 

hie 

Input Impedance 

lc=-5mA VcE=-10V 

f = 1 kHz 


0.9 


kQ 

h re 

Reverse Voltage Ratio 

lc=-5mA VcE=-10V 

f = 1 kHz 


1.7x10'^ 



hfe 

Small Signal Current Gain 

lc=-5mA VcE=-10V 

f = 1 kHz 


140 



hoe 

Output Admittance 

lc=-5mA VcE=-10V 

f = 1 kHz 


45 


|XS 


* Pulsed : pulse duration = SOOps, duty cycle = 1%. 


DC Normalized Current Gain. Collector-emitter saturation voltage. 
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^ SCS-THOMSON 

BC377 


BC378 


AUDIO DRIVERS 


DESCRIPTION 

The BC377 and BC378 are silicon planar epitaxial 
NPN transistors in TO-18 metal case. They are par¬ 
ticularly intended for use in high current, high gain 
applications, in driver stages of hi-fi equipments or 
in output stages of low power class B amplifiers. The 
complementary PNP types are the BC297 and 
BC298 respectively. 



INTERNAL SCHEMATIC DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

BC377 

BC378 

VcES 

Collector-emitter Voltage (Veb =0) 

50 

30 

V 

< 

o 

m 

o 

Collector-emitter Voltage (Ib =0) 

40 

25 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

6 

V 

Ic 

Collector Current 

1 

A 

Ib 

Base Current 

0.2 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

375 

W 


St Tease — 75 °C 

1 


W 

Tstg 

Storage Temperature 

- 65 to 175 

°C 

Tj 

Junction Temperature 

175 

°C 


January 1989 
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BC377-BC378 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

100 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

400 

°C/W 


ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Curent 
(Vbe =0) 

For BC377 

VcE =50 V 



15 

nA 



For BC378 

Vce =30 V 



15 

nA 

V(BR) EBO 

Emitter-base Breakdown 
Voltage 

(lc=0) 

Ie = 10 pA 

6 



V 

V(BR) CEO * 

Collector-emitter 

Breakdown Voltage 

(Ib =0) 

Ic = 2 mA 

For BC377 

40 



V 




For BC378 

25 



V 

VcE (sat) * 

Collector-emitter Saturation 
Voltage 

Ic = 500 mA 

Ib = 50 mA 



0.7 

V 


Vbe * 

Base-emitter Voltage 

Ic = 100 mA 

< 

o 

m 

II 

< 


740 


mV 

VbE (sat) 

Base-emitter Saturation 
Voltage 

Ic = 500 mA 

Ib = 50 mA 



1.2 

V 


hpE * 

DC Current Gain 

Ic = 100 mA 

Vce = 1 V 

75 


260 



Gr.7 

Ic = 100 mA 

Vce = 1 V 

125 


260 




Ic = 300 mA 

Vce = 1 V 

35 




fl 

Transition Frequency 

Ic = 50 mA 

Vce = 10 V 


100 

1 

MHz 

CcBO 

Collector-base Capacitance 

Ie =0 

VcB =10 V 


10 


PF 

Cebo 

Emitter-base Capacitance 

Ic =0 

Veb =0.5 V 


30 


PF 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 


DC Normalized Current Gain. Collector-emitter Saturation Voltage. 
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BC393 


HIGH VOLTAGE AMPLIFIER 


DESCRIPTION 

The BC393 is a silicon planar epitaxial PNP trans¬ 
istor in Jedec TO-18 metal case, designed for ge¬ 
neral purpose high-voltage and video amplifier ap¬ 
plications. 

The complementary NPN type is the BC394. 


INTERNAL SCHEMATIC DIAGRAM 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

- 180 

V 

VcEO 

Collector-emitter Voltage (Ib = 0) 

- 180 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

- 6 

V 

Ic 

Collector Current 

- 100 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.4 

W 


at T case — 25 °C 

1.4 

W 

T stg 

Storage Temperature 

- 55 to 200 

°C 

Ti 

Junction Temperature 

200 

°C 


January 1989 
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BC393 


THERMAL DATA 

Rth j-case Thermal Resistance Junction-case 
Rth j-amb Thermal Resistance Junction-ambient 


ELECTRICAL CHARACTERISTICS (Tamb = 25 TD unless otherwise specified) 

Symbol Parameter Test Conditions Min. T 

IcBo Collector Cutoff Current 

(Ie = 0) VcB =- 100 V 


V(BR)CBo Collector-base Breakdown 

_ Voltage (Ie = 0) I 

V(BR)CEo* Collector-emitter Breakdown 

_ Voltage (Ib = 0) I 

V(BR) EBO Emiter-base Breakdown 

Voltage (Ic = 0) I 

VcE (sat) * Collector-emitter Saturation 

Voltage I 

_I 

Vbe (sat) * Base-emitter Saturation 

Voltage I 

_I 

hpE * DC Curent Gain I 

_^_I 

fi Transition frequency I 

CcBo Collector-base 

Capacitance I 

_[j 

* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 

DC Current Gain. 

&-3059 

I J iiliilii Tnnof 'i.riiiii!i i m!iiiii i mii 


Test Conditions 

Min. 

Typ. 

< < 

o o 

DO 03 

il II 

1 1 

o o 
o o 

< < 

H 

3 

cr 

II 

cn 

o 

6 



Ic =- 10 pA 

- 180 


Ic =- 2 mA 

- 180 


Ie =- 10 pA 

- 6 


Ic = - 10 mA Ib = - 1 mA 

Ic = - 50 mA Ib = - 5 mA 


- 100 
- 230 

Ic = - 10 mA Ib = - 1 mA 

Ic = - 50 mA Ib = - 5 mA 


- 750 

- 850 

o o 

II II 

1 1 

i> 

< < 

o o 
m m 

II II 

1 1 

o o 

< < 

50 

85 

100 

lc=-10mA VcE=-10V 

50 

95 

1 E = 0 VcB = — 10 V 

f = 1 MHz 


4 



Collector-emitter Saturation Voltage. 

-vrF^.^nI—I I n'TTTir^T I I Mini—r 




1 10 -I(-(mA) 


8 2 4 6 8 

10 -Ir (mA) 
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BC394 


HIGH VOLTAGE AMPLIFIER 


DESCRIPTION 

The BC394 is a silicon planar epitaxial NPN trans¬ 
istor in Jedec TO-18 metal case, designed for ge¬ 
neral purpose high-voltage and video amplifier ap¬ 
plications. 

The complementary PNP type is the BC393. 



INTERNAL SCHEMATIC DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

180 

V 

< 

O 

m 

O 

Collector-emitter Voltage (Ib =0) 

180 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

6 

V 

Ic 

Collector Current 

100 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.4 

W 


3t Tcase — 25 °C 

1.4 

W 

T stg 

Storage Temperature 

- 55 to 200 

°C 

Ti 

Junction Temperature 

200 

°C 


January 1989 
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BC394 


THERMAL DATA 

Rth j-case Thermal Resistance Junction-case 

Rth j-amb Thermal Resistance Junction-ambient 


ELECTRICAL CHARACTERISTICS (T^mb = 25 ^ unless otherwise specified) 

Symbol Parameter Test Conditions Min. 1 

IcBO Collector Cutoff Current 

(1e = 0) VcB =100 V 

_ VcB =100 V Tamb =150°C _ 

V(BR)CBo Collector-base Breakdown 

_ Voltage (Ie = 0) _ Ic = 100 |xA _ 180 _ 

V(br)ceo* Collector-emitter Breakdown 

Voltage (Ib = 0) lc=10mA 180 

V(br) ebo Emitter-base Breakdown 

_ Voltage (Ic = 0) _ Ie = 100 [iA _ 6 _ 

VcE (sat) * Collector-emitter Saturation 

Voltage Ic = 10 mA Ib = 1 mA ; 


Vbe (sat) * Base-emitter Saturation 

Voltage I 

hpE * DC Curent Gain I 

fj Transition frequency I 

CcBO Collector-base 

Capacitance I 

_[_f 

* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 

DC Current. 

G-«518 

I ■nmiiii |■r^l^I^TmlfI^l iiiiiii! iiiir 


Test Conditions | 

Min. 

Typ. 

> > 
o o 
o o 

II II 

m m 
o o 

> > 

Tamb =150 °C 



Ic = 100 |XA 

180 


Ic = 10 mA 

180 


Ie = 100 pA 

6 


Ic = 10 mA 

Ib = 1 mA 


200 

Ic = 50 mA 

Ib = 5 mA 


400 

Ic = 10 mA 

Ib = 1 mA 


750 

Ic = 50 mA 

Ib = 5 mA 


850 

Ic = 1 mA 

VcE =10 V 


85 

Ic = 10 mA 

VcE =10 V 

30 

100 

Ic = 10 mA 

VcE =10 V 

50 

95 

Ie =0 
f = 1 MHz 

VcB =10 V 


5 


Collector-emitter Saturation Voltage. 
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BC440 

BC441 
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MEDIUM POWER AMPLIFIER 


DESCRIPTION 

The BC440 and BC441 are silicon planar epitaxial 
NPN transistors in TO-39 metal case. They are in¬ 
tended for general purpose applications, especially 
for driver stages. 

The complementary PNP types are respectively the 
BC460 and BC461. 



INTERNAL SCHEMATIC DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 




Value 


Symbol 

Parameter 

BC440 

BC441 

Unit 

o 

m 

o 

> 

Collector-base Voltage (Ie =0) 

50 

70 

V 

VcEO(sus) 

Collector-emitter Voltage (Ib =0) 

40 

60 

V 

DC 

LU 

O 

> 

Collector-emitter Voltage (Rbe < 100 Q) 

50 

70 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

5 

V 

ICM 

Collector Peak Current 

2 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 



W 


at Tease — 25 °C 

10 

W 

T stg 

Storage Temperature 

- 65 to 200 

°C 

Ti 

Junction Temperature 

200 

°C 


January 1989 
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BC440-BC441 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

17.5 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

175 

°C/W 


ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

(Ie =0) 

VcB = 40 V 



100 

nA 

ICER 

Collector Cutoff Current 
(Rbe = 100 Q) 

For BC440 

VcE =50 V 



10 

HA 



For BC441 

VcE = 70 V 



10 

^lA 

V(BR) EBO 

Emitter Base Breakdown 
Voltage (Ic = 0) 

Ie = 100 |liA 

5 



V 

V(BR) CEO * 

Collector-emitter Breakdown 
Voltage (Ib = 0) 

Ic = 10 mA 

For BC440 

40 



V 




For BC441 

60 



V 

VcE (sat)* 

Collector-emitter Saturation 
Voltage 

Ic =1 A 

Ib = 100 mA 



1 

V 

Vbe (sat) 

Base-emitter Saturation 
Voltage 

Ic = 1 A 

Ib = 100 mA 



1.5 

V 

hpE * 

DC Current Gain Gr. 4 

Ic = 500 mA 
VcE = 4 V 


40 


70 



Gr. 5 

Ic = 500 mA 
VcE = 4 V 


60 


130 



Gr. 6 

Ic = 500 mA 
VcE = 4 V 


115 


250 




Ic =1 A 

VcE = 2 V 

20 






(for BC440 only) 





fl 

Transition frequency 

Ic = 50 mA 

VcE = 4 V 

50 



MHz 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 


DC Normalized Current Gain. Collector-emitter Saturation Voltage. 
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BC460 

BC461 



MEDIUM POWER AMPLIFIER 


DESCRIPTION 

The BC460 and BC461 are silicon planar epitaxial 
PNP transistors in TO-39 metal case. They are in¬ 
tended for general purpose applications, especially 
for driver stages. 

The complementary NPN types are respectively the 
BC440 and BC441. 


INTERNAL SCHEMATIC DIAGRAM 




ABSOLUTE MAXIMUM RATINGS 




Value 


Symbol 

Parameter 

BC460 

BC461 

Unit 

o 

m 

o 

> 

Collector-base Voltage (Ie =0) 

-50 

-70 

V 

VcEo(sus) 

Collector-emitter Voltage (Ib = 0) 

-40 

- 60 

V 

< 

o 

m 

Collector-emitter Voltage (Rbe < 100 Q) 

-50 

-70 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

- 

5 

V 

ICM 

Collector Peak Current 

- 

2 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

1 

W 


at T case — 25 °C 

10 

W 

T stg 

storage Temperature 

- 65 to 200 

°C 

Ti 

Junction Temperature 

200 

°C 


October 1988 
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BC460-BC461 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

17.5 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

175 

°C/W 


ELECTRICAL CHARACTERISTICS (Tease = 25 unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 
(Ie =0) 

VcB = — 40 V 



- 100 

nA 

ICER 

Collector Cutoff Current 
(Rbe = 100 n) 

ForBC460 Vce=-50V 



- 10 

^lA 



ForBC461 Vce=-70V 



- 10 


V(BR) EBO 

Emitter Base Breakdown 
Voltage 

(Ic =0) 

Ie =- 100 

- 5 



V 

V(BR) CEO 

Collector-emitter Breakdown 
Voltage (Ib = 0) 

Ic =~ 10 mA For BC460 

-40 



V 



For BC461 

-60 



V 

VcE (sat) * 

Collector-emitter Saturation 
Voltage 

Ic =- 1 A Ib =- 100 mA 



-1 

V 

VbE (sat) * 

Base-emitter Saturation 
Voltage 

Ic =- 1 A Ib =- 100 mA 



- 1.5 

V 

hpE * 

DC Current Gain Gr. 4 

Ic =- 500 mA 

VcE = - 4 V 

40 


70 



Gr.5 

Ic = - 500 mA 

VcE =-4 V 

60 


130 



Gr.6 

Ic =- 500 mA 

Vce=-4V 

115 


250 




lc=-1A Vce=-2V 

(for BC460 only) 

20 




fl 

Transition frequency 

lc=-50mA Vce=-4V 

50 



MHz 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 


DC Normalized Current Gain. 
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BC477 

BC478-BC479 



SGS-THOMSON 


LOW NOISE GENERAL PURPOSE AUDIO AMPLIFIERS 


DESCRIPTION 

The BC477, BC478 and BC479 are silicon planar 
epitaxial PNP transistors in TO-18 metal case. The 
BC477 is a high voltage type designed for use in au¬ 
dio amplifiers or driver stages, and in the signal pro¬ 
cessing circuits of TV sets. The BC478 and BC479 
are respectively low noise and very low noise types, 
designed for general preamplifier or amplifier appli¬ 
cations. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

BC477 

BC478 

BC479 

VcES 

Collector-emitter Voltage (Vbe =0) 

- 90 

- 40 

- 40 

V 

VcEO 

Collector-emitter Voltage (Is =0) 

- 80 

- 40 

- 40 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

- 6 

v 

Ic 

Collector Current 

- 150 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 


0.36 


W 


Tcase — 25 °C 


1.2 


W 

Tstg 

Storage Temperature 

- 55 to 200 

°C 

Tj 

Junction Temperature 

200 

°C 


January 1989 


1/5 
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BC477-BC478-BC479 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

485 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 ^ unless otherwise specified ) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff 

for BC477 







Current (Vbe = 0) 

VcE =- 70 V 




- 10 

nA 



VcE =- 70 V 

Tamb — ^ 25 °C 



- 10 

|iA 



for BC479-BC478 







VcE =-30 V 




- 10 

nA 



VcE =-30 V 

Tamb — ^ 25 °C 



- 10 

|iA 

Iebo 

Emitter-cutoff 

Current (Ic = 0) 

Veb =-4 V 



- 10 

nA 

V(BR)CES 

Collector-emitter 
Breakdown Voltage 

Ic =-10 

for BC477 

- 90 



V 


o 

II 

LU 

OQ 

> 


for BC478 

- 40 



V 




for BC479 

- 40 



V 

V(BR)CEO 

Collector-emitter 
Breakdown Voltage 

Ic = - 5 mA 

for BC477 

- 80 



V 


(Ib =0) 


for BC478 

- 40 



V 




for BC479 

- 40 



V 

V(BR)EB0 

Emitter-base 

Breakdown Voltage 

(lc=0) 

1 

o 

1 

II 

LU 

- 6 



V 

VcE(sat)* 

Collector-emitter 

Ic =- 10 mA 






Saturation Voltage 

Ib = - 0.5 mA 
Ic =- 100 mA 



- 0.1 

- 0.25 

V 




Ib = - 5 mA 



- 0.3 


V 

Vbe* 

Base-emitter Voltage 

Ic = 2 mA 

< 

o 

m 

II 

1 

Ol 

< 

-0.55 

- 0.65 

- 0.75 

V 

VBE(sat)* 

Base-emitter 

Ic = - 10 mA 







Saturation Voltage 

Ib = - 0.5 mA 
Ic =- 100 mA 



- 0.75 

- 0.9 

V 



IB = - 5 m A 



- 0.9 


V 

hpE* 

DC Current Gain 

Ic =-10 |iA 

VcE =-5 V 

for BC477 

30 

115 






for BC478 

50 

195 






for BC479 

100 

290 





Ic = - 2 mA 

VcE = -5 V 

for BC477 

110 


250 





for BC478 

110 


450 





for BC 479 

200 






Ic = - 10 mA 

VcE =-5 V 

for BC477 


160 






for BC478 


270 






for BC479 


350 



hfe 

Small Signal 

Ic = - 2 mA 

VcE = - 5 V 






Current Gain 

f = 1 kHz 

for BC477 

125 


260 





for BC478 

125 


500 





for BC479 

220 






Ic =- 10 mA 

VcE =-5 V 







f = 20 MHz 



7.5 




* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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BC477-BC478-BC479 


ELECTRICAL CHARACTERISTICS (continued) 

Symbol I Parameter \ Test Conditions 


Symbol 

CcBO 


Parameter 

Collector-base 

Capacitance 

Emitter-base 

Capacitance 

Noise Figure 


Noise Figure 


Ie = 0 Vcb = -5V 

lc = 0 Veb = -0.5V 

lc=-20pA Vce=-5V 

Rg = 10kQ 
f = 10 Hz to 10 kHz 
B = 15.7 kHz 

_ for BC479 

Ic = - 200 pA VcE = - 5 V 
Rg = 2 kQ 
f = 10 Hz to 10 kHz 
B = 15.7 kHz 

for BC478 
for BC479 

lc=-20pA Vce = -5V 

Rg = 10 kQ f = 1 kHz 

B = 200 Hz 


Ic = - 200 pA 
Rg = 2 kQ 
B = 200 Hz 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 

Collector-emitter Saturation Voltage. 


for BC479 

VcE = -5 V 
f = 1 kHz 

for BC477 
for BC478 
for BC479 


Collector Cutoff Current. 




-1 - 

1 

r 

ill 

-1 - 

llllli lllll 

1 11 


J 
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llllllllllllllllll 
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nniiii 


■yiiin 
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iiiiiii 

Bl 

lllll 

im 

IB 


lllill 

■IHI 

■ 

& 
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IT 


hh 



II 
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SCS-THOMSON 


BCY58 

BCY59 


LOW NOISE AUDIO AMPLIFIERS 


DESCRIPTION 

The BCY58 and BCY59 are silicon planar epitaxial 
NPN transistors in Jedec TO-18 metal case. 

They are intended for use in audio input stages, dri¬ 
ver stages and low-noise input stages. The comple¬ 
mentary PNP types are respectively the BCY78 and 
BCY79. 



INTERNAL SCHEMATIC DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

BCY58 

BCY59 

VcES 

Collector-emitter Voltage (Vbe =0) 

32 

45 

V 

VcEO 

Collector-emitter Voltage (Ib = 0) 

32 

45 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

7 

V 

Ic 

Collector Current 

200 

mA 

Ib 

Base Current 

50 

mA 

P tot 

Total Power Dissipation at Tgmb ^ 25 °C 

0.39 

mW 


3t Tcase — 45 °C 

1 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


January 1989 
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BCY58-BCY59 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

150 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

450 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 X) unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current 
(Vbe =0) 

For BCY58 

VcE =32 V 



0.1 

10 

nA 



VcE =32 V 

For BCY59 

Tamb ~ 1 30 °C 


0.1 

10 

|iA 



VcE = 45 V 



0.1 

10 

nA 



VcE = 45 V 

Tamb = 1 30 °C 


0.1 

10 

HA 

ICEX 

Collector Cutoff Current 
(Vbe =-0.2 V) 

For BCY58 
VcE = 32 V 

For BCY59 

Tamb = 1 33 



20 

|iA 



VcE = 45 V 

Tamb = 1 30 °C 



20 

|iA 

Iebo 

Emitter cutoff Current 

(lc=0) 

Veb = 5 V 



10 

nA 

V(BR)CE0* 

Collector-emitter Breakdown 

Ic = 2 mA 

For BCY58 

32 



V 


Voltage (Is = 0) 


For BCY59 

45 



V 

(BR)EBO* 

Emitter-base Breakdown Voltage 

(Ic =0) 

Ie = 10 ^lA 

7 



V 

VcE(sat)* 

Collector-Emitter Saturation 

Ic = 10 mA 

Ib = 0.25 mA 


0.12 

0.35 

V 


Voltage 

Ic = 100 mA 

Ib =2.5 mA 


0.4 

0.7 

V 

LU 

CD 

> 

Base-emitter Voltage 

Ic = 2 mA 

VcE = 3 V 

0.55 

0.65 

0.7 

V 



Ic = 100 mA 

VcE = 1 V 


0.75 


V 

VBE(sat)* 

Base-emitter Saturation Voltage 

Ic = 10 mA 

Ib = 0.25 mA 

0.6 

0.7 

0.85 

V 



Ic = 100 mA 

Ib =2.5 mA 

0.75 

0.9 

1.2 

V 

hpE* 

DC Current Gain 

Ic =10 ^lA 

VcE = 3 V 


195 






Gr.VII 


100 






Gr.VIII 

20 

140 






Gr.lX 

40 

195 






Gr.X 

100 

280 





Ic = 2 mA 

> 

uo 

II 

LU 

o 

> 

120 

350 

630 





Gr.VII 

120 

170 

220 





Gr.VIII 

180 

250 

310 





Gr.lX 

250 

350 

460 





Gr.X 

380 

500 

630 




Ic =10 mA 

< 

o 

m 

li 

< 

80 

365 






Gr.VII 

80 

175 






Gr.VIII 

120 

260 






Gr.lX 

160 

365 






Gr.X 

240 

520 





Ic =100 mA 

VcE =1 V 

40 







Gr.VII 

40 







Gr.VIII 

45 







Gr.lX 

60 







Gr.X 

60 





* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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BCY58-BCY59 


ELECTRICAL CHARACTERISTICS (continued) 
Symbol I Parameter I 


Parameter 

1 Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Small Signal Current Gain 

Ic = 2 mA 

VcE = 5 V 






f = 1 kHz 


125 






Gr.VII 

125 


250 




Gr.VIII 

175 


350 




Gr.lX 

250 


500 




Gr.X 

350 


700 


Transition Frequency 

Ic =10 mA 

VcE = 5 V 






f = 100 MHz 



200 


MHz 

Emitter-base Capacitance 

Ic =0 

Veb =0.5 V 






f = 1 MHz 



11 

15 

PF 

Collector-base Capacitance 

Ie =0 

f = 1 MHz 

VcB =10 V 


3.5 

6 

pF 

Noise Figure 

Ic =0.2 mA 

VcE = 5 V 






Rg = 2 kQ 

f = 1 kHz 


2 

6 

dB 

Turn-on Time 

< < 
E E 

O -r- 

II 

o m 

Vcc = 10 V 


85 

150 

ns 


Ic = 100 mA 
Ibi =10 mA 

Vcc = 10 V 


55 

150 

ns 

Turn-off Time 

Ic = 10 mA 

Vcc = 10 V 






CD 

II 

1 

CD 

ro 

II 

1 mA 


480 

800 

ns 


Ic = 100 mA 

Vcc =10 V 






CD 

II 

1 

CD 

ro 

II 

10mA 


480 

800 

ns 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 

DC Current Gain. 
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^CEtsaOn F f || |l| |f'~| Fffff 

(V) -F— 



10-^ 10-' 1 10 I_(mA) 


10-2 10’' 1 10 


^ scs- 


SGS-THOMSON 



























































^7 SCS-THOMSON BCY70 

^7# R^DO^»[iCT[^®iD(gi BCY71/BCY72 


GENERAL PURPOSE APPLICATIONS 


DESCRIPTION 

The BCY70, BCY71 and BCY72 are silicon planar 
epitaxial PNP transistors in Jedec TO-18 metal 
case. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

BCY70 

BCY71 

BCY72 

o 

m 

O 

> 

Collector-base Voltage (Ie =0) 

- 50 

- 45 

- 25 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

-40 

-45 

-25 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

- 5 

V 

ICM 

Collector Peak Current 

-200 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

350 

mW 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 


October 1988 1/5 
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BCY70-BCY71-BCY72 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

150 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

500 

°c/w 


ELECTRICAL CHARACTERISTICS (Tamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current 

For BCY70 







(Vbe =0) 

VcE =-20 V 




- 10 

nA 



VcE =-50 V 




- 500 

nA 



For BCY71 

VcB =-20 V 




- 100 

nA 



VcB =-45 V 

For BCY72 




- 10 

pA 



VcB =-20 V 




- 100 

nA 



VcB =-25 V 




- 10 

pA 

Iebo 

Emitter cutoff Current 

(lc=0) 

< 

m 

DO 

II 

1 

cn 

< 



- 10 

pA 

VcE(sat)* 

Collector-emitter Saturation 

Ic =- 10 mA 

Ib = - 1 mA 



- 0.25 

V 

Voltage 

Ic = - 50 mA 

Ib = - 5 mA 



- 0.5 

V 

VBE(sat)* 

Base-Emitter Saturation Voltage 

Ic =- 10 mA 

Ib = - 1 rnA 






For BCY70 and BCY71 Only 

- 0.6 


- 0.9 

V 



Ic = - 50 mA 

Ib = - 5 mA 



- 1.2 

V 

hpE* 

DC Current Gain 

For BCY70 

Ic =-0.1 mA 

VcE = - 1 V 

40 






Ic = - 1 mA 

VcE = — 1 V 

45 






Ic =- 10 mA 

VcE =- 1 V 

50 






Ic = - 50 mA 

For BCY71 

VcE = - 1 V 

15 






Ic =-0.01 mA 

VcE = - 1 V 


60 





Ic = - 0.1 mA 

VcE = - 1 V 

80 






Ic = - 1 mA 

VcE =- 1 V 

90 






Ic = - 10 mA 

VcE = - 1 V 

100 


600 




Ic = - 50 mA 

For BCY72 

VcE = - 1 V 

15 






Ic = - 1 mA 

VcE = — 1 V 

40 






Ic =- 10 mA 

VcE = - 1 V 

50 




hfe 

Small Signal Current Gain 

Ic = - 1 mA 

VcE =- 10 V 

100 


400 



(for BCY71 only) 

f = 1 kHz 




fl 

Transition Frequency 

Ic = - 0.1 mA 

VcE =-20 V 







f = 10.7 MHz 

For BCY71 

15 



MHz 



Ic = - 10 mA 

VcE =-20 V 







f = 100 MHz 

For BCY70 

250 



MHz 



For BCY70 and BCY72 

200 



MHz 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

< 

m 

CD 

II 

I 

< 



8 

PF 

CcBO 

Collector-base Capacitance 

Ie =0 

f = 1 MHz 

VcB =-10 V 



6 

PF 


* Pulsed : pulse duration = 300 |j,s, duty cycle = 1 %. 
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BCY70-BCY71-BCY72 


ELECTRICAL CHARACTERISTICS (continued) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

NF 

Noise Figure 

Ic =-0.1 mA VcE = - 5 V 

Rg = 2 kQ 
f = 10 to 10 000 Hz 

For BCY70 and BCY72 
for BCY71 



6 

2 

dB 

dB 

h|e 

Input Impedance 
(for BCY71 only) 

Iq = — 1 mA VcE = — 10 V 

f = 1 kHz 

2 


12 

kQ 

hre 

Reverse Voltage Ratio 
(for BCY71 only) 

Ic = — 1 mA VcE = — 10 V 

f = 1kHz 



20x10“^ 


hoe 

Output Admittance 
(for BCY71 only) 

Ic = — 1 mA VcE = — 10 V 

f = 1 kHz 

10 


60 

pS 

td 

Delay Time 

(for BCY70 and BCY72 only) 

Ic = — 10 mA Vee =3 V 

Ibi = - 1 mA 


23 

35 

ns 

tr 

Rise Time 

(for BCY70 and BCY72 only) 

lc=-10mA Vee=3V 

1bi = - 1 mA 


25 

35 

ns 

ts 

Storage Time 

(for BCY70 and BCY72 only) 

Ic = — 10 mA Vee =3 V 

Ibi = — Ib 2 = — 1 rnA 


270 

350 

ns 

tf 

Fall Time 

(for BCY70 and BCY72 only) 

1 c = — 10 mA Vee =3 V 

Ibi = - Ib 2 = — 1 rnA 


50 

80 

ns 

ton 

Turn-on Time 

(for BCY70 and BCY72 only) 

lc=-10mA Vee=3V 

Ibi =- 1 mA 


48 

65 

ns 

toff 

Turn-off Time 

(for BCY70 and BCY72 only) 

lc=-10mA Vee=3V 

Ibi =- Ib 2 =-1 mA 


320 

420 

ns 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 


TEST CIRCUIT 


Test Circuit for Switching Times. 
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BCY70-BCY71-BCY72 


































































BCY7t)-BCY71-BCY72 


Equivalent Input Noise Current (for BCY71 only). 



Countours of Constant White Noise Figure (for 
BCY71 only). 

Rg I 

10® 8 
6 

10® e 
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BCY78 

BCY79 



SGS-IKOMSON 

D 0^(5)[l[Li(gTr^©[M D(gi 


LOW NOISE AUDIO AMPLIFIERS 


DESCRIPTION 

The BCY78 and BCY79 are silicon planar epitaxial 
PNP transistors in Jedec TO-18 metal case.They 
are designed for use in audio driver and low-noise 
input stages. 

The complementary NPN types are respectively the 
BCY58 and BCY59. 



INTERNAL SCHEMATIC DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

BCY78 

BCY79 

< 

o 

m 

Collector-emitter Voltage (Vbe = 0) 

- 32 

-45 

V 

VcEO 

Collector-emitter Voltage (Ib = 0) 

-32 

-45 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 


5 

V 

Ic 

Collector Current 

- 200 

mA 

Ib 

Base Current 

-20 

mA 

Ptot 

Total Power Dissipation at Tamb ^ 25 °C 

390 

mW 


St Tcase — 45 °C 

1 

W 

Tstg. Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


October 1988 


1/5 
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BCY78-BCY79 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

150 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

450 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current 
(Vbe =0) 

For BCY78 

VcE =-25 V 



- 2 

- 20 

nA 



VcE =-32 V 




- 100 

nA 



VcE =-25 V 

For BCY79 

Tamb — 1 30 °C 



- 10 

|iA 



VcE =-35 V 



-2 

- 20 

nA 



VcE =-45 V 




- 100 

nA 



VcE =-35 V 

Tamb = 1 30 °C 



- 10 

pA 

ICEX 

Collector Cutoff Current 
(Vbe =0.2 V) 

For BCY78 

VcE =-32 V 

For BCY79 

Tamb = 1 33 °3/ 



- 20 

|liA 



VcE = - 45 V 

Tamb = 1 30 °C 



- 20 

|iA 

Iebo 

Emitter Cutoff Current 

(lc=0) 

Veb=-4V 



- 20 

nA 

V(BR)CES 

Collector-emitter Breakdown 
Voltage 

Ic =-10|nA 

For BCY78 

- 32 



V 


o' 

II 

CD 

> 


For BCY79 

-45 



V 

V(BR)CEO* 

Collector-emitter Breakdown 
Voltage 

Ic = - 2 mA 

For BCY78 

- 32 



V 


(Ib =0) 


For BCY79 

-45 



V 

V(BR)EB0 

Emitter-base Breakdown Voltage 

(lc=0) 

Ie =- 1 mA 

-5 



V 

VcE(sat)* 

Collector-emitter Saturation 

Ic =- 10 mA 

Ib =- 0.25 mA 


- 0.12 

- 0.25 

V 

Voltage 

Ic =- 100 mA 

Ib =-2.5 mA 


-0.4 

- 0.8 

V 

Vbe* 

Base-emitter Voltage 

Ic = -10 |xA 

VcE = - 3 V 


- 0.55 


V 



Ic = - 2 mA 

VcE = - 3 V 

- 0.6 

- 0.65 

- 0.75 

V 



Ic =-10 mA 

Vce = - 1 V 


- 0.68 


V 



Ic =-100 mA 

VcE = - 1 V 


- 0.75 


V 

VBE(sat)* 

Base-emitter Saturation Voltage 

Ic =- 10 mA 

Ib =-0.25 mA 

-0.6 

- 0.7 

- 0.85 

, V 



Ic =- 100 mA 

Ib = - 2.5 mA 

-0.7 

- 0.85 


V 


Pulsed ; pulse duration = 300 )j.s, duty cycle = 1 %. 
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BCY78-BCY79 


ELECTRICAL CHARACTERISTICS (continued) 


Symbol Parameter 

hpE* DC Current Gain 


Test Conditions 

lc=-10|iA Vce=-5V 

Gr.VII 
Gr.VIII 
Gr.lX 

Ic = ~ 2 mA VcE = — 5 V 
Gr.VII 
Gr.VIII 
Gr.lX 

Ic =~ 10 mA VcE =~ 1 V 

Gr.VII 
Gr.VIII 
Gr.lX 

Ic =- 100 mA VcE =- 1 V 


Ic = - 10 mA 


Max. Unit 


Small Signal Current Gain 


For BCY78 Only 

Gr.X 

Ic =-0.01 mA VcE = - 5 V 
lc=-2mA Vce=-5V 


Ic =- 10 mA 


VcE = -5 V 
VcE =- 1 V 


Ic =- 100 mA VcE =- 1 V 

lc=-2mA Vce=-5V 
f = 1 kHz 





Gr.VII 

125 

200 

250 





Gr.VIII 

175 

260 

350 





Gr.lX 

250 

330 

500 




for BCY78 

Only 








Gr.X 

350 

520 

700 


fl 

Transition Frequency 

Ic = - 10 mA 
f = 100 MHz 

VcE =-5 V 


180 


MHz 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb =- 0.5 V 


11 

15 

PF 

CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

VcB =- 10 V 


4.5 

7 

PF 


Noise Figure 
Input Impedance 


lc=-0.2 mA Vce=-5V 

Rg = 2 kQ _ f = 1 kHz 

lc=-2mA Vce=-5V 

f = 1 kHz 


Reverse Voltage Ratio 


For BCY78 Only 
_ C 

Ic = - 2 mA \ 
f = 1 kHz 


Gr.X _ 

VcE = -5 V 


ForBCY78 Only 


Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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BCY78-BCY79 


ELECTRICAL CHARACTERISTICS (continued) 


Symbol 

hoe 


Parameter 

Output Admittance 


Delay Time 


Storage Time 


Turn-on Time 


Turn-off Time 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 

Collector-emitter Saturation Voltage. 


Test Conditions 

Min. 

Typ. 

Max. 


Ic = - 2 mA 

< 

o 

m 

II 

I 

5 V 





f = 1 kHz 

Gr.VII 



18 

30 

pS 


Gr.VIII 



24 

50 

pS 


Gr.lX 



30 

60 

pS 

ForBCY78 Only 







Gr.X 



50 

100 

pS 

Ic =- 10 mA 

< 

o 

o 

II 

I 

10 V 





Ibi = — 1 mA 

Ic =- 100 mA 

Vcc =- 

10 V 


35 


ns 

Ibi =- 10 mA 




5 


ns 

Ic =- 10 mA 

Vcc =- 

10 V 





Ibi =- 1 mA 

Ic =- 100 mA 

Vcc =- 

10 V 


50 


ns 

Ibi =- 10 mA 




50 


ns 

Ic =- 10 mA 

Vcc = - 

10 V 





Ibi = - Ib2 = - 

1 mA 



400 


ns 

Ic =- 100 mA 

Vcc = - 

10 V 





Ib1 = - Ib2 = - 

10 mA 



250 


ns 

Ic = - 10 mA 

Vcc = - 

10 V 





Ibi = - Ib2 = - 

1 mA 



80 


ns 

Ic =- 100 mA 

Vcc = - 

10 V 





Ib1 = - Ib2 = - 

10 mA 



200 


ns 

Ic =- 10 mA 

Vcc = - 

10 V 





Ibi =- 1 mA 

Ic =- 100 mA 

Vcc=- 

10 V 


85 

150 

ns 

1bi =- 10 mA 




55 

150 

ns 

Ic = - 10 mA 

Vcc = - 

10 V 





Ib1 =- Ib2 =- 

1 mA 



480 

800 

ns 

Ic =- 100 mA 

Vcc = - 

10 V 





Ib1 =- Ib2 =- 

10 mA 



450 

800 

ns 


Base-emitter Saturation Voltage. 



i 

I 
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BF257 

BF258-BF259 


HIGH VOLTAGE VIDEO AMPLIFIERS 


DESCRIPTION 

The BF257, BF258 and BF259 are silicon planar 
epitaxial NPN transistors in Jedec TO-39 metal 
case. They are particularly designed for video out¬ 
put stages in CTV and MTV sets, class A audio out¬ 
put stages and drivers for horizontal deflection cir¬ 
cuits. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

BF257 

BF258 

BF259 

VcBO 

Collector-base Voltage (Ie =0) 

160 

250 

300 

V 

< 

o 

m 

O 

J 

Collector-emitter Voltage (Ib = 0) 

160 

250 

300 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

5 

V 

Ic 

Collector Current 

100 

mA 

ICM 

Collector Peak Current 

200 

mA 

F tot 

Total Power Dissipation at Tamb ^ 50 °C 

5 

W 

T stg 

Storage Temperature 

- 55 to 200 

°C 

Tj 

Junction Temperature 

200 

°C 


October 1988 
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BF257-BF258-BF259 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

30 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

175 

°C/W 


ELECTRICAL CHARACTERISTICS (Jamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

IcBO 

Collector Cutoff Current 

for BF257 

VcB = 100 V 



50 

nA 


(Ie =0) 

for BF258 

VcB = 200 V 



50 

nA 



for BF259 

VcB =250 V 



50 

nA 

V(BR) CBO 

Collector-base 


for BF257 

160 



V 

Breakdown Voltage 

Ic = 100 pA 

for BF258 

250 



V 


(Ie =0) 


for BF259 

300 



V 

V(BR)CEO* 

Collector-emitter 


for BF257 

160 



V 

Breakdown Voltage 

Ic = 10 mA 

for BF258 

250 



V 


(Ib =0) 


for BF259 

300 



V 

V(BR) EBO 

Emittter-base 

Breakdown Voltage 

(lc=0) 

Ie = 100 |iA 

5 



V 

VcE (sat)* 

Collector-emitter 

Saturation Voltage 

Ic = 30 mA 

Ib = 6 mA 



1 

V 

hpE* 

DC Current Gain 

Ic = 30 mA 

VcE =10 V 

25 




fl 

Transition Frequency 

Ic = 15 mA 

VcE =10 V 


90 


MHz 

Cre 

Reverse Capacitance 

Ic = 0 
f = 1 MHz 

VcE = 30 V 


3 


pF 


* Pulsed : pulse duration = 300 p,s, duty cycle = 1 %. 


DC Current Gain. 
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BF457 

BF458-BF459 



SCS-THOMSON 

R{SD©^(Q)[iLiCT[^(o)iDOi 


HIGH VOLTAGE VIDEO AMPLIFIERS 


DESCRIPTION 

The BF457, BF458 and BF459 are silicon planar 
epitaxial NPN transistors in Jedec TO-126 plastic 
package. They are particularly intended for use as 
video output stages in colour and black and white 
TV receivers, class A output stages and drivers for 
horizontal deflection circuits. These transistors have 
been studied in order to guarantee the maximum re¬ 
sistance against flash over. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

BF 457 

BF 458 

BF 459 



VcBO 

Collector-base Voltage (Ie =0) 

160 

250 

300 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib =0) 

160 

250 

300 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

5 

V 

ICM 

Collector Peak Current 

300 

mA 

Ibm 

Base Peak Current 

50 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 


1.25 


W 


Tcase — 25 °C 


12.5 


W 

Tstg 

Storage Temperature 

- 

55 to 150 

°C 

Ti 

Junction Temperature 

150 

°C 


January 1989 
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BF457-BF458-BF459 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

10 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

100 

°C/W 


ELECTRICAL CHARACTERISTICS (Tease = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

for BF 457 

VcB =100 V 



50 

nA 


(Ie =0) 

for BF 458 

Vcb = 200 V 



50 

nA 



for BF 459 

VcB = 250 V 



50 

nA 

V(BR)CE0* 

Collector-emitter Breakdown 


for BF 457 

160 



V 

Voltage (Ib = 0) 

Ic = 10 mA 

for BF 458 

250 



V 




for BF 459 

300 



V 

V(BR) EBO 

Emittter-base Breakdown 
Voltage (Ic = 0) 

Ie = 100 pA 

5 



V 

VcE (sat)* 

Collector-emitter 

Ic “ 50 mA 

Ib = 10 mA 



1 

V 


Saturation Voltage 






hpE* 

DC Current Gain 

Ic = 30 mA 

VcE =10 V 

30 

80 



fl 

Transition Frequency 

Ic = 30 mA 

VcE =10 V 


90 


MHz 

Cre 

Reverse Capacitance 

Ic =0 
f = 1 MHz 

VcE =30 V 


4 


pF 

Coe 

Output Capacitance 

Ic =0 
f = 1 MHz 

VcE = 30 V 


5 


PF 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 

DC Current Gain. Collector-emitter Saturation Voltage. 



W' 1 10 Ic <mA) 
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BF657 

BF658-BF659 


MEDIUM POWER VIDEO AMPLIFIERS 


DESCRIPTION 

The BF657, BF658 and BF659 are silicon planar 
epitaxial NPN transistors in Jedec TO-39 metal 
case. 

They are particularly designed for application with 
precision "IN-LINE" large screen CRT (thermal re- 
sis-tance < 20 ° C/W). 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

BF657 

BF658 

BF659 



VcBO 

Collector-base Voltage (Ie =0) 

160 

250 

300 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

160 

250 

300 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

5 

V 

Ic 

Collector Current 

100 

mA 

ICM 

Collector Peak Current 

200 

mA 

F tot 

Total Power Dissipation at Tease ^ 60 °C 


7 


W 


St Tcase — ^ 40 °C 


3 


w 

T stg 

Storage Temperature 

- 

55 to 200 

°c 

Ti 

Junction Temperature 

200 

°c 


January 1989 
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BF657-BF658-BF659 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

20 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

175 

°C/W 


ELECTRICAL CHARACTERISTICS (Tease = 2.5°C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

for BF657 

VcB =100 V 



50 

nA 


(Ie =0) 

for BF658 

VcB = 200 V 



50 

nA 



for BF659 

VcB = 250 V 



50 

nA 

V(BR)CB0 

Collector-base Breakdown 


for BF657 

160 



V 

Voltage (Ie =0) 

Ic = 100 pA 

for BF658 

250 



V 




for BF659 

300 



V 

V(BR) CEO* 

Collector-emittter Breakdown 


for BF657 

160 



V 

Voltage (Ib =0) 

Ic = 10 mA 

for BF658 

250 



V 




for BF659 

300 



V 

V(BR) EBO 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie = 100 jiA 

5 



V 

VcE (sat)* 

Collector-emitter Saturation 
Voltage 

Ic = 30 mA 

Ib = 6 mA 



1 

V 

hpE* 

DC Current Gain 

Ic = 30 mA 

VcE =10 V 

25 




fl 

Transition Frequency 

Ic = 15 mA 

VcE =10 V 


90 


MHz 

Cre 

Reverse Capacitance 

Ic =0 
f = 1 MHz 

VcE =30 V 


3 


pF 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 


DC Current Gain. Collector-emitter Saturation Voltage. 
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BFR17 


LOW-LEVEL, LOW-NOISE, VERY HIGH GAIN AMPLIFIER 


DESCRIPTION 

The BFR17 is a silicon planar epitaxial NPN tran¬ 
sistor in Jedec TO-18 metal case, designed for use 
in high performance low level, low noise amplifier 
applications. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcES 

Collector-emitter Voltage (Vbe =0 ) 

60 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib =0) 

60 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

8 

V 

Ic 

Collector Current 

50 

mA 

P tot 

Total Power Dissipation at Tamb = 25 °C 

0.36 

W 


3t Tcase = 25 °C 

1.2 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 55 to 200 

°C 


November 1988 
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BFR17 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°C/W 


ELECTRICAL CHARACTERISTICS (Tgmb = unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current 

VcE = 50 V 



0.1 

20 

nA 


o 

II 

LU 

tn 

> 

VcE = 50 V 

Tamb = 150 °C 


0.1 

20 

pA 

Iebo 

Emitter Cutoff Current 

(lc=0) 

Veb = 5 V 


0.1 

20 

nA 

V(BR)CEO* 

Collector-emitter Breakdown 
Voltage (Ib =0) 

Ic = 10 mA 

60 



V 

V(BR)CES 

Collector-emitter Breakdown 
Voltage (Vbe =0) 

Ic =10|iA 

60 



V 

V(BR)EB0 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie =10pA 

8 



V 

VcE{sat)* 

Collector-emitter Saturation 
Voltage 

Ic = 1 mA 

Ib = 0.1 mA 


0.15 

0.35 

V 

Vbe* 

Base-emitter Voltage 

Ic = 1 mA 

< 

o 

m 

II 

cn 

< 


0.64 


V 



Ic =100pA 

VcE = 5 V 


0.58 

0.7 

V 

hpE* 

DC Current Gain 

Ic = 10mA 

< 

o 

m 

II 

cn 

< 

130 

220 





Ic = 100 pA 

VcE = 5 V 

220 

300 





Ic = 1 mA 

VcE = 5 V 

450 

530 





Ic = 10 mA 

VcE = 5 V 


530 



hfe 

Small Signal Current Gain 

Ic = 1 mA 
f = 20 kHz 

VcE = 5 V 


530 



fl 

Transition Frequency 

Ic = 1 mA 
f = 20 MHz 

VcE = 5 V 

70 

100 


MHz 

CcBO 

Collector-base Capacitance 

Ie =0 

VcB = 5 V 


3.5 

6 

PF 

Cebo 

Emitter-base Capacitance 

Ic =0 

Veb = 5 V 


3.5 

6 

PF 

NF 

Noise Figure 

Ic =10|nA 

Rq = 10 kQ 








f = 10 Hz to 10 kHz VcE = 5V 


1.8 

4 

dB 



f = 1 kHz 



1 

3 

dB 



f = 10 kHz 



1 

3 

dB 

hie 

Input Impedance 




10 


kO, 

hoe 

Output Admittance 

Ic = 1 mA 
f = 1 kHz 

VcE = 5 V 


20 


pS 








hre 

Reverse Voltage Ratio 




4.5X10-“ 




Pulsed : pulse duration = 300|is, duty cycle = 1 %. 
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HIGH-VOLTAGE, HIGH-CURRENT AMPLIFIER 


DESCRIPTION 

The BFR18 is a silicon planar epitaxial NPN transis¬ 
tor in Jedec TO-18 metal case. This device is desi¬ 
gned for amplifier applications over a wide range of 
voltage and current. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

< 

o 

m 

CO 

Collector-emitter Voltage (Vbe =0 ) 

85 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

55 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

7 

V 

Ic 

Collector Current 

1 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.5 

W 


at T case — 25 °C 

1.8 

W 

Tstg, Tj 

storage and Junction Temperature 

- 55 to 200 

°C 


November 1988 
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BFR18 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

97 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

350 

°C/W 


ELECTRICAL CHARACTERISTICS(Tamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current 

VcE = 60 V 

Tamb = 1 50 °C 


0.2 

10 

nA 


o 

II 

LU 

m 

> 

VcE = 60 V 


0.2 

10 

pA 

Iebo 

Emitter Cutoff Current 
(lc=0) 

Veb = 5 V 


0.1 

10 

nA 

V(BR) CES 

Collector-emitter Breakdown 
Voltage (Vbe =0) 

Ic = 100 jxA 

85 



V 

V(BR) CEO* 

Collector-emitter Breakdown 
Voltage (Ib =0) 

Ic = 30 mA 

55 



V 

V(BR) EBO 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie = 100 pA 

_ 

7 



V 

VcE(sat)* 

Collector-emitter Saturation 

Ic = 150 mA 

Ib = 15 mA 


0.13 

0.25 

V 

Voltage 

Ic = 500 mA 

Ib = 50 mA 


0.3 


V 



Ic = 1 A 

Ib =0.1 A 


0.65 

1 

V 

LU 

QQ 

Base-emitter Voltage 

Ic = 10 mA 

< 

o 

m 

II 

< 


0.66 


V 

VBE(sat)* 

Base-emitter Saturation 

Ic = 150 mA 

Ib =15 mA 


0.85 

1 

V 

Voltage 

Ic = 500 mA 

Ib = 50 mA 


1.1 


V 



o 

II 

> 

Ib =0.1 A 


1.35 

1.6 

V 

hpE* 

DC Current Gain 

Ic = 100 pA 

VcE = 1 V 

30 

75 





Ic = 10 mA 

VcE = 1 V 

70 

120 

180 




Ic = 150 mA 

VcE = 1 V 

60 

90 

180 




Ic = 500 mA 

VcE = 1 V 

30 

45 





Ic = 150 mA 

VcE = 1 V 







Tamb = “ 55 

°C 

15 




hfe 

Small Signal Current Gain 

Ic = 1 mA 
f = 1 kHz 

VcE = 5 V 


120 



fT 

Transition Frequency 

Ic = 50 mA 
f =20 MHz 

VcE =10 V 

60 

90 


MHz 

Cebo 

Emitter-base Capacitance 

Ic =0 

Veb =0.5 V 


50 

80 

PF 



f = 1 MHz 




CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

VcB =10 V 


12 

20 

PF 

NF 

Noise Figure 

Ic =30pA 

VcE =10 V 


2 

8 

dB 



Rg =1 kCt 

f = 1 kHz 



hie 

Input Impedance 

Ic = 1 mA 

Vce=5 V 


2.2 


kQ 



f = 1 kHz 





hre 

Reverse Voltage Ratio 

Ic = 1 mA 
f = 1 kHz 

VcE = 5 V 


2.4x10-'' 



hoe 

Output Admitance 

Ic = 1 mA 
f = 1 kHz 

VcE = 5 V 


8.5 


pS 


Pulsed : pulse duration = 300|is, duty cycle = 1 %. 
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BFR36 



SCS-THOMSON 

RaD(g^®iLi(g?^(2)iDOS 


CATV ULTRA-LINEAR HIGH GAIN TRANSISTOR 


DESCRIPTION 

The BFR36 is a multi-emitter silicon planar epitaxial 
NPN transistor in Jedec TO-39 metal case. It is desi¬ 
gned for CATV-MATV amplifier applications over a 
wide frequency range (40 to 860MHz). The device 
features very good intermodulation properties, very 
low reverse capacitance, high power gain and high 
power dissipation. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

< 

o 

00 

O 

Collector-base Voltage (Ie =0) 

40 

V 

< 

o 

m 

O 

Collector-Emitter Voltage (Ib =0) 

30 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

3 

V 

Ic 

Collector Current 

200 

mA 

ICM 

Collector Peak Current 

400 " 

mA 

P tot 

Total Power Dissipation at Tamb ^ 40 °C 

0.8 

W 


3t Tcase — 50 °C 

5 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 55 to 200 

°C 


November 1988 
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BFR36 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

30 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

200 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

VcB =20 V 




150 

nA 


(Ie =0) 

VcB = 20 V 

Tamb = 150 °C 



20 

pA 

V(BR)CBO 

Collector-base Breakdown 
Voltage (Ie =0) 

Ic = 100 pA 

40 



V 

VcEO(sus)* 

Collector-emitter Sustaining 
Voltage (Ib = 0) 

Ic = 10 mA 

30 



V 

V(BR)EBO 

Emitter-base Breakdown 
Voltage (Ic =0) 

Ie =100 pA 

3 



V 

o 

> 

Collector-emitter Knee 
Voltage 

Ic = 100 mA 


700 

750 

mV 

< 

CD 

m 

Base-emitter Voltage 

Ic =70 mA 

Vce = 5 V 


750 


mV 

hpE* 

DC Current Gain 

Ic =70 mA 

Vce = 5 V 

60 

130 





Ic = 150 mA 

Vce = 5 V 

60 






Ic =70 mA 

Vce =15 V 

65 






Ic = 150 mA 

Vce =15 V 

65 




fl 

Transition Frequency 

Vce =15 V 

f = 100 MHz 

Ic =70 mA 

1 

1.4 


GHz 




Ic = 150 mA 


1.2 


GHz 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb =0.4 V 


7 


PF 

CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

VcB = 15 V 



3 

PF 

Cre 

Reverse Capacitance 

Ic =0 
f = 1 MHz 

Vce =15 V 


1.7 

2.2 

pF 

NF 

Noise Figure 

Vce =15 V 
f = 200 MHz 

Rg =50 Q 








Ic = 30 mA 


4 


dB 




Ic =70 mA 


4.5 


dB 

Gpe 

Power Gain 

Ic =70 mA 

Vce =18 V 





(see test circuit) 


f = 200 MHz 


16 


dB 




f = 500 MHz 


9.5 


dB 




f = 800 MHz 


6.5 


dB 

Po 

Output Power 

Ic =70 mA 

Vce =18 V 






(see test circuit) 


f = 200 MHz 

130 

150 


mW 




f = 800 MHz 

70 

90 


mW 


Pulsed ; pulse duration = 300ps, duty cycle = 1 %. 

* * Ib = Value corresponding to Ic = 110mA and Vce = 1V. 

(1) Output VSMR < 2, dim = - 30dB (§) f = 2 (fq - fp), fp = 798MHz and fq = 802MHz. 
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BFR36 








BFR36 









BFR36 


TYPICAL APPLICATIONS 

CATV-extender line amplifier. 



MATV-200MHZ channel amplifier. 
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BFR99 



SCS-THOMSON 

R®DO^(Q)[lLi(0¥^(Q)iD(gi 


DESCRIPTION 

The BFR99 is a silicon planar epitaxial PNP transis¬ 
tor in Jedec TO-72 metal case, particularly designed 
for wide band common-emitter linear amplifier appli¬ 
cations up to 1GHz. It features high fT, low reverse 
capacitance, good cross-modulation properties and 
low noise. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

CD 

O 

> 

Collector-base Voltage (Ie =0) 

- 25 

V 

< 

o 

o 

Collector-emitter Voltage (Ib = 0) 

-25 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

- 3 

V 

Ic 

Collector Current 

- 50 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

225 

mW 


at T case — 25 °C 

360 

mW 

Tstg> Tj 

Storage and Junction Temperature 

- 55 to 200 

°C 


October 1988 
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BFR99 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

486 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

777 

°C/W 


ELECTRICAL CHARACTERISTICS (Tg^b = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

(Ie =0) 

VcB =-15 V 



- 100 

nA 

V(BR)CBO 

Collector-base Breakdowm 
Voltage (Ie = 0) 

Ic =- 100 pA 

-25 



V 

VcEO(sus)* 

Collector-emitter Sustaining 
Voltage (Ib = 0) 

Ic = - 5 mA 

- 25 



V 

V(BR)EB0 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie =- 10 |iA 

- 3 



V 

LU 

CD 

> 

Base-emitter Voltage 

Ic =- 10 mA 

VcE =- 10 V 


- 0.75 


V 

hpE* 

DC Current Gain 

Ic =- 1 mA 

VcE =- 10 V 


75 





Ic =- 10 mA 

VcE =- 10 V 

25 

80 





Ic = - 20 mA 

VcE =- 10 V 

20 




fl 

Transition Frequency 

Ic =- 10 mA 
f = 200 MHz 

VcE =- 15 V 


2 


GHz 

Cre 

Reverse Capacitance 

Ic =0 
f = 1 MHz 

VcE =- 15 V 


0.4 


PF 

NF 

Noise Figure 

Ic = - 3 mA 

VcE =- 15 V 







Rg =50 Q 

f =200 MHz 


2.5 


dB 




f = 800 MHz 


3.5 

5 

dB 



Ic =- 10 mA 

VcE =- 15 V 







Rg =50 Q 

f = 200 MHz 


3 


dB 




f = 800 MHz 


4 


dB 


Pulsed : pulse duration = 300ps, duty cycle = 1 %. 
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^7 SCS-THOMSON 


^7# ssiDeisisiiiiLie'insoBDCs 

BFR99A 


WIDE BAND VHF/UHF AMPLIFIER 


■ SILICON PLANAR EPITAXAL TRANSISTOR 

■ TO-72 METAL CASE 
. VERY LOW NOISE 

APPLICATIONS : 

■ TELECOMMUNICATIONS 

. WIDE BAND UHF AMPLIFIER 
. RADIO COMMUNICATIONS 

DESCRIPTION 

The BRF99A is a silicon planar epitaxial PNP tran¬ 
sistor produced using interdigitated base emitter 
geometry. It is particulary designed for use in wide 
band common-emitter linear amplifiers up to 1GHz. 
It features very high fr, low reverse capacitance, ex¬ 
cellent cross modulation properties and very low 
noise performance. The BFR99A is complementary 
to the BFY90. Typical applications include telecom¬ 
munication and radio communication equipment. 



INTERNAL SCHEMATIC DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

< 

o 

CD 

o 

Collector-base Voltage (Ie =0) 

-25 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

-25 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

-3 

V 

Ic 

Collector Current 

-50 

mA 

Ptot 

Total Power Dissipation at Tamb ^ 25 °C 

225 

mW 


3t Tease — 25 °C 

360 

mW 

Tstg, Tj 

Storage and Junction Temperature 

- 55 to 200 

°C 


December 1988 
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BFR99A 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

486 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

777 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

(Ie =0) 

Vcb=-15V 



- 100 

nA 

V(BR) CBO 

Collector-base Breakdown 
Voltage (Ie =0) 

Ic =- 100 pA 

-25 



V 

VcEO (sus)* 

Collector-emitter Sustaining 
Voltage (Ib =0) 

Ic = - 5 mA 

-25 



V 

V{BR) EBO 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie =- 10 pA 

- 3 



V 

VcEK** 

Collector-emitter Knee 
Voltage 

Ic = - 20 mA 


-0.8 


V 

Vbe 

Base-emitter Voltage 

lc=-10mA VcE=-10V 


- 0.75 


V 

hpE* 

DC Current Gain 

> > > 
o o o 

1 1 1 

II II II 

UJ LU LU 

o o o 

> > > 

< < < 
E E E 
o o 

It- -I- <M 

1 1 1 

II II II 

o o o 

25 

20 

75 

80 



fl 

Transition Frequency 

lc=-10mA Vce=-15V 

f = 100 MHz 

1.4 

2.3 


GHz 

Cre 

Reverse Capacitance 

> 

LO 

1 

II 

o 

> 

N 

X 

II 


0.4 


PF 

NF 

Noise Figure 

lc=-3mA Vce=-15V 

Rg = 50 Q 

f = 200 MHz 
f = 800 MHz 

lc=-10mA Vce=-15V 

Rg = 50 Q 

f = 200 MHz 
f = 800 MHz 


2.5 

3.5 

3 

4 

4 

5 

dB 

dB 

dB 

dB 

Gpe 

Power Gain 

lc=-10mA Vce=-15V 

f = 800 MHz 


10 


dB 

Po 

Output Power 

lc=-10mA Vce=-15V 

f = 800 MHz 


14 


mW 


Transcuder Power Gain 

lc=-10mA Vce=-15V 

Rg =Rl =50Q f = 800 MHz 


8 


dB 


Pulsed : pulse duration 300jis, duty cycle = 1 % 

Ib = value corresponding to Ic = -22mA and VcE = -1V. 
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^7 SCS-THOMSON BFW16A 

^7# BFW17A 


CATV-MATV AMPLIFIERS 


DESCRIPTION 

The BFW 16A and BFW 17A are multi-emitter sili¬ 
con planar epitaxial NPN transistors in JedecTO-39 
metal case, with extremely good intermodulation 
properties and high power gain. They are primarily 
intended for final and driver stages in channel-and 
band-aerial amplifiers with high output power from 
40 to 860 MHz. 

Another possible application is as the final stage of 
the wide band vertical amplifier in high speed oscil¬ 
loscopes. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

< 

o 

DP 

O 

Collector-base Voltage (Ie =0) 

40 

V 

VcER 

Collector-emitter Voltage (Rbe ^ 50 Q) 

40 

V 

< 

O 

m 

O 

Collector-emitter Voltage (Ib = 0) 

25 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

3 

V 

Ic 

Collector Current 

150 

mA 

ICM 

Collector Peak Current 

300 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.7 

W 


St T case — 1 25 °C 

1.5 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


December 1988 
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BFW16A-BFW17A 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

50 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

250 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current (Ie =0) 

VcB =20 V Tamb = 150 °C 



20 

|iA 

V(BR)EB0 

Emitter-base Breakdown Voltage 

(lc=0) 

Ie = 100 ^lA 

3 



V 

o 

> 

Collector-emitter Knee Voltage 

Ic =100 mA 



0.75 

V 

hpE* 

DC Current Gain 

Ic = 50 mA Vce = 5 V 

lc= 150 mA Vce=5V 

25 

25 




fl 

Transition Frequency 

lc= 150 mA Vce = 15 V 

f = 500 MHz 

for BFW 16A 
for BFW 17A 


1.2 

1.1 


GHz 

GHz 

CcBO 

Collector-base Capacitance 

Ie=0 Vcb=15V 

f = 1 MHz 



4 

PF 

Cre 

Reverse Capacitance 

lc=10mA Vce = 15 V 

f = 1 MHz 


1.7 


pF 

NF 

Noise Figure 
(for BFW 16A only) 

lc=30mA Vce = 15 V 

Rg = 75 Q f = 200 MHz 



6 

dB 

Gpe 

Power Gain (not neutralized) 

lc=70mA Vce = 18 V 

f = 200 MHz 

for BFW 16Aand BFW 17A 
f = 800 MHz 

For BFW 16A only 


16 

6.5 


dB 

dB 

Po 

Output Power 

lc=70mA Vce = 18 V 

Channel 9^^^ 

forBFWISA 
for BFW 17A 

Channel 62^^^ 

For BFW 16A only 

130 

70 

150 

150 

90 


EE E 


* Pulsed : pulse duration = 300 ills, duty cycle = 1 %. 
** Ib = value for which Ic = 110 mA at Vce = IV. 

(1) fp = 202 MHz, fq = 205 MHz, f(2q-p) = 208 MHz. 

(2) fp = 798 MHz, fq = 802 MHz, f(2q-p) = 806 MHz. 
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BFW16A-BFW17A 


TEST CIRCUIT 

Test Circuit for Power Gain and Output Power Measurements (f = 200 MHz). 



High Frequency Current Gain. 


Reverse Capacitance. 



Input Impedance Sue (normalized 50 Q). 
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BFW16A-BFW17A 


Reverse Transfer Coefficient Si2e. Output Impedance 8220 (normalized 50 Q). 
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BFW43 

BFW44 
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HIGH VOLTAGE AMPLIFIERS 


DESCRIPTION 

The BFW43 and BFW44 are silicon planar epitaxial 
PNP transistors in Jedec TO-18 (BFW43) and Je- 
dec TO-39 (BFW44) metal cases. 

Both devices are designed for use in amplifiers 
where high voltage and high gain are necessary. In 
particular, they feature a Vceo of 150 V and are spe¬ 
cified over a wide range of currents. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-Base Voltage (Ie =0) 

- 150 

V 

< 

o 

m 

O 

Collector-Emitter Voltage (Ib = 0) 

- 150 

V 

Vebo 

Emitter-Base Voltage (Ic = 0) 

- 6 

V 

Ic 

Collector Current 

- 100 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

for BFW 43 

0.4 

W 


for BFW 44 

0.7 

W 


3t Tcase — 25 °C 

for BFW 43 

1.4 

W 


for BFW 44 

2.5 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 55 to 200 

°C 


October 1988 
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BFW43-BFW44 


THERMAL DATA 


Rth j-case Thermal Resistance Junction-case 

Rth j-amb Thermal Resistance Junction-ambient 


_ BFW43 

Max _ 125 °C/W 

Max 438 °C/W 


BFW44 

70 °C/V\ 

250 °C/V\ 


ELECTRICAL CHARACTERISITCS(Tamb = 25 unless otherwise specified) 
Symbol Parameter Test Conditions h 

IcBO Collector Cutoff Current (Ie =0) Vcb =- 100 V 

_ Vcb =-100 V Tamb = 125 °C 

V(BR)CBO Collector-base Breakdown Ic =- 10 

Voltage 

_ (Ie =0) _ 

V(BR)CEo* Collector-emitter Breakdown lc=-2mA 

Voltage 

_ (Ib =0) _ 

V(br)ebo Emitter-base Breakdown Voltage Ie =- 10 ^lA 

(lc=0) 


Typ. 

Max. 

Uni 

-0.2 

-0.03 

- 10 
- 10 

nA 

ma 


Collector-emitter Saturation 
Voltage 

Ic = - 10 mA 

Ib = - 1 mA 


-0.1 

-0.5 

V 

Base-emitter Saturation Voltage 

Ic =- 10 mA 

Ib = - 1 mA 


-0.74 

- 0.9 

V 

DC Current Gain 

Ic = - 1 mA 

VcE =- 10 V 

40 

85 




Ic =- 10 mA 

VcE =- 10 V 

40 

100 




lc=-10nA 

Tamb = “ 55 °C 

VcE =- 10 V 


30 



Transition Frequency 

VcE = - 10 V 

f =20 MHz 

Ic = - 1 mA 


50 


MHi 



Ic = - 10 mA 

60 



MH2 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb =-0.5 V 


20 

25 

PF 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

Vcb =-5 V 


5 

7 

PF 


■I 




* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 

DC Current Gain. 

G-3059 


Collector-emitter Saturation Voltage. 
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BFX37 



SGS-THOMSON 


LOW-LEVEL, LOW-NOISE AMPLIFIER 


DESCRIPTION 

The BFX37 is a silicon planar epitaxial PNP tran¬ 
sistor in Jedec TO-18 metal case, designed for use 
in high performance, low-noise amplifiers over a 
wide frequency range. It features high current gain 
over the range from 1 |iA to 100 mA and excellent 
NF at low frequency. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcES 

Collector-emitter Voltage (Vbe = 0) 

- 90 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib =0) 

-80 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

-6 

V 

Ic 

Collector Current 

- 100 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.36 

W 


St Tcase — 25 °C 

1.2 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 55 to 200 

°C 


November 1988 
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BFX37 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°C/W 


ELECTRICAL CHARACTERISTICS(Tamb = 25°C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current 

VcE =-70 V 



- 0.1 

- 10 

nA 


o 

11 

LU 

CQ 

> 

VcE =- 70 V 

Tamb =150°C 


- 0.1 

- 10 

pA 

Iebo 

Emitter Cutoff Current 

(lc=0) 

Veb =-4 V 


-0.1 

- 10 

nA 

V(BR)CES 

Collector-emitter Breakdown 
Voltage (Vbe = 0) 

lc=-10pA 

- 90 



V 

V(BR)CEO* 

Collector-emitter Breakdown 

Ic — 5 mA 


- 80 



V 


Voltage (Ib =0) 





V(BR)EBO 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie =- 10 pA 

- 6 



V 

VcE(sat)* 

Collector-emitter Saturation 

Ic = - 10 mA 

Ib =- 0.5 mA 


- 0.1 

- 0.25 

V 

Voltage 

Ic =- 50 mA 

Ib = - 5 mA 


- 0.15 

-0.4 

V 

Vbe 

Base-emitter Voltage 

Ic = - 1 mA 

Vce = -5 V 


- 0.65 


V 

VBE(sat)* 

Base-emitter Saturation 

Ic =- 10 mA 

Ib = - 0.5 mA 


- 0.73 

- 0.9 

V 

Voltage 

Ic =- 50 mA 

Ib = - 5 mA 


- 0.82 

- 0.95 

V 

hpE* 

DC Current Gain 

Ic = - IpA 

Vce =- 5 V 


130 





Ic =- lOpA 

Vce =- 5 V 

70 

170 

230 




Ic =- 100 pA 

Vce =- 5 V 

125 

200 





Ic = - 1 mA 

Vce =- 5 V 

125 

220 

280 




Ic =-10 mA 

Vce = - 5 V 

125 

200 



hfe 

Small Signal Current Gain 

Ic = - 1 mA 
f = 1 kHz 

Vce =-5 V 


250 



fl 

Transition Frequency 

Ic =- 0.5 mA 
f = 20 MHz 

Vce =- 5 V 

40 

70 


MHz 

Oebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb =-0.5 V 


12 

15 

PF 

CcBO 

Collector-base Capacitance 

1e =0 

f = 1 MHz 

> 

LO 

1 

11 

OQ 

O 

> 


4.5 

6 

pF 

NF 

Noise Figure 

Ic =- 20 pA 

Rg = 10 kQ 

Vce = 5 V 







f = 1 kHz 



0.8 

2.5 

dB 



f = 10 to 10000 Hz 


1 

3.5 

dB 

hie 

Input Impedance 

Ic = - 1 mA 
f = 1 kHz 

> 

LO 

1 

II 

LU 

o 

> 


6.5 


kQ 

hre 

Reverse Voltage Ratio 

Ic = - 1 mA 
f = 1 kHz 

> 

LO 

1 

II 

o 

> 


2.5x10"^ 



hoe 

Output Admittance 

Ic = - 1 mA 
f = 1 kHz 

< 

o 

m 

II 

1 

cn 

< 


15 


pS 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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BFX38/BFX39 

BFX40/BFX41 


HIGH VOLTAGE, GENERAL PURPOSE TYPES 


DESCRIPTION 

The BFX38, BFX39, BFX40 and BFX41 are silicon 
planar epitaxial PNP transistors in Jedec TO-39 
metal case, designed for a wide variety of applica¬ 
tions. They are particulary useful as complementa¬ 
ry drivers (BFY56A is a good complement) in output 
and switching applications where high voltage and 
high current are required. 



INTERNAL SCHEMATIC DIAGRAM 



B a 


PNP 


ABSOLUTE MAXIMUM RATINGS 




Value 


Symbol 

Parameter 

BFX38 

BFX40 

Unit 



BFX39 

BFX41 


< 

o 

00 

O 

Collector-base Voltage (Ie =0) 

-55 

- 75 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib =0) 

- 55 

- 75 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

- 

5 

V 

Ic 

Collector Current 

- 

1 

A 

Ptot 

Total Power Dissipation at Tgmb ^ 25 °C 

0.8 

W 


3t Tcase — 25 °C 

4 

Tstg. Tj 

Storage and Junction Temperature 

- 55 to 200 
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BFX38-BFX39-BFX40-BFX41 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

44 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

219 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

for BFX38 - BFX39 






o 

II 

LU 

VcB =-40 V 


-0.2 

- 50 

nA 



VcB =-40 V Tamb =125°C 

for BFX40 - BFX41 


- 0.25 

- 50 

^lA 



VcB =-50 V 


-0.2 

-50 

nA 



Vcb=-50V Tamb = 125 “C 


-0.25 

-50 

\xA 

V(BR)CBO 

Collector-base Breakdown 

Ic =- 10 iiA 






Voltage (Ie =0) 

for BFX38 - BFX39 

- 55 



V 



for BFX40 - BFX41 

- 75 



V 

V(BR)CE0* 

Collector-emitter Breakdown 

Ic = - 10 mA 





Voltage (Ib =0) 

for BFX38 - BFX39 

- 55 



V 



for BFX40 - BFX41 

- 75 



V 

V(BR)EBO 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie =- 10 

- 5 



V 

VcE(sat)* 

Collector-emitter Saturation 

Ic =- 150 mA Ib =- 15 mA 


-0.12 

- 0.15 

V 

Voltage 

Ic = - 500 mA Ib = - 50 mA 


-0.3 

-0.5 

V 

VbE (sat)* 

Base-emitter Saturation 

Ic =- 150 mA Ib =- 15 mA 


- 0.8 

- 0.9 

V 

Voltage 

lc=- 500 mA lB=-50mA 


-0.9 

- 1.1 

V 

hpE* 

DC Current Gain 

for BFX38 - BFX40 

Ic=-100ijA Vce=-5V 

60 

90 





lc=-100 mA Vce=-5V 

85 

130 





lc=-500 mA Vce=-5V 

for BFX39 - BFX41 

60 

120 





lc=-100pA Vce=-5V 

30 

45 





lc=-100 mA Vce=-5V 

40 

70 





lc=-500 mA Vce=-5V 

25 

65 



hpE* 

DC Current Gain 

o 

II 

1 

> 

< 

o 

m 

II 

1 

cn 

< 







for BFX38 

30 






for BFX39 

15 






for BFX40 

25 






for BFX41 

10 






Ic =- 100 mA Vce = - 5 V 

Tamb = — 55 °C 







for BFX38 - BFX40 

30 






for BFX39 - BFX41 

15 




fl 

Transition Frequency 

Ic = - 50 mA , . __ .... 

Vce =-10 V ‘ = 

100 

150 


MHz 

Cebo 

Emitter-base Capacitance 

{VlMHz Vbb=-0.5V 


75 

120 

PF 

CcBO 

Collector-base Capacitance 

{VlMHz Vcb=-0.5V 


15 

20 

PF 

ton 

Turn-on Time 

Vcc=-30V 

Ibi = — 50 mA 


33 

100 

ns 


Pulsed : pulse duration = 300 |xs, duty cycle = 1 %. 
** See test circuit. 
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BFX38-BFX39-BFX40-BFX41 


ELECTRICAL CHARACTERISTICS (continued) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

U 

mm 

ts** 

Storage Time 

Ic =-500 mA Vcc =- 30 V 
Ibi = Ib 2 = - 50 mA 


160 

350 



t,** 

Fall Time 

Ic =-500 mA Vcc =-30 V 
Ibi = — Ib 2 = ~ 50 mA 


27 

50 

i 


DC Current Gain (for BFX38 and BFX40 only). DC Current Gain (for BFX39 and BFX41 only) 

&-3193 G-3194 



VcE =-5V i 

’I rTTTTit 


10-' 1 10 10^ -Ir (mA) 


Collector-emitter Saturation Voltage. 


5*C 




-.ii _ 

-H , 

1 

"i 

i 





1 

“T 

-,4 U-lI 

|t 

I.. 

-p| 1-^ 

I 

1 

iiiJ 




■■i 


■ 




T' 

r 

: 



r 

— 

[■“1 

r 

1 



j] 

llfVcE 

= -5 

J: 








i] 

M': ^ 

r 



r 


- 


rt-i 

|| 




1 



i-H 

r 


j J 








u ^ 

L_ 

—L». 



! 







Tarrt)=125*Ci 



|i ! 

■ 





Ti 

! 



li 









25* 


"|4 







:tu 

li^ 

, 

] -55 

•c 

T 


J 


__ 

J 

■+■ 

■t'— 





-- 


1 



] 

ul 




1 

L 


D 



2 468 2 468 2 468 2 468 

10-’ 1 10 10^ -lr(mA) 


Base-emitter Saturation Voltage. 


8 2 
10 2 









1 















i 








M 













^amb = 




_ 

_ 

H 

—— 








___ 


__ 











__ 



























-IC--101, 

3_ 




















8 2 4 6 8 

10^ -Ij- (mA) 
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HIGH-FREQUENCY AMPLIFIER 


DESCRIPTION 

The BFX48 is a silicon planar epitaxial PNP tran¬ 
sistor in Jedec TO-18 metal case. It is suitable for a 
wide range of applications including low noise, low 
current high gain RF and wide band pulse ampli¬ 
fiers. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

- 30 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

-30 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

- 5 

V 

Ic 

Collector Current 

- 100 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.36 

W 


at T case — 25 °C 

1 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


November 1988 
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BFX48 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

175 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°C/W 


ELECTRICAL CHARACTERISTICS (Ta^b = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current 

VcE =-20 V 





- 15 

nA 


CD 

m 

II 

VcE =-20 V 

T amb 

= 125 °C 



- 15 

pA 

V(BR)CB0 

Collector-base Breakdown 
Voltage (Ie =0) 

lc=-10nA 

-30 



V 

V(BR)CE0* 

Collector-emitter Breakdown 
Voltage (Ib =0) 

Ic =- 10 mA 

-30 



V 

V(BR)EB0 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie =- 10 |iA 

- 5 



V 

VcE(sat)* 

Collector-emitter 

Ic = - 1 mA 

Ib = 

- 0.1 mA 



- 0.13 

V 

Saturation Voltage 

Ic =- 10 mA 

Ib = 

- 1 mA 


-0.1 

- 0.14 

V 



Ic =- 50 mA 

Ib = 

- 5 mA 



-0.3 

V 

VBE(sat)* 

Base-emitter 

Ic = - 1 mA 

Ib = 

- 0.1 mA 



- 0.75 

V 


Saturation Voltage 

Ic = - 10 mA 

Ib = 

- 1 mA 


- 0.77 

-0.9 

V 



Ic =- 50 mA 

Ib = 

- 5 mA 



- 1.1 

V 

hpE* 

DC Current Gain 

Ic =- lOjiA 

VcE 

= - 1 V 

40 

80 





Ic =- 100 \xA 

VcE 

= - 1 V 

70 

130 





Ic =- 10 mA 

VcE 

= - 1 V 

90 

160 





Ic =- 50 mA 

VcE 

= - 1 V 

20 

40 





Ic = - 10 mA 

Tamb = — 55 °C 

VcE 

= - 1 V 

30 




fr 

Transition Frequency 

Ic =- 10 mA 
f = 100 MHz 

< 

o 

m 

= -20 V 

400 

550 


MHz 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

CD 

LU 

> 

= - 0.5 V 


4 

5.5 

PF 

CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

CD 

O 

> 

= -10 V 


2.2 

3.5 

PF 

NF 

Noise Figure 

Ic = - 1 mA 

VcE 

= -5 V 


3.5 

6 

dB 



f = 100 MHz 

Rg = 

: 100 Q 


ton 

Turn-on Time 

Ic =- 50 mA 

Ibi 

= - 5 mA 


20 

50 

ns 

toff 

Turn-off Time 

Ic =- 50 mA 

5 mA 



95 

160 

ns 



ro 

II 

1 

i 





rbb'Cb'c 

Feedback Time Constant 

Ic =- 10 mA 
f =80 MHz 

< 

o 

m 

= -20 V 



40 

ps 


Pulsed : pulse duration = 300 |is, duty cycle = 1 %. 
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BFX73-2N918 

2N3600 
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HIGH-FREQUENCY OSCILLATORS AND AMPLIFIERS 


The BFX73, 2N918 and 2N3600 are silicon planar 
epitaxial NPN transistors in Jedec TO-72 metal 
case. 

They are designed for low-noise VHF amplifiers, os¬ 
cillators up to 1 GHz, non-neutralized IF amplifiers 
and non-saturating circuits with rise and fall times of 
less than 2.5 ns. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

30 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

15 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

3 

V 

Ic 

Collector Current 

50 

mA 

Plot 

Total Power Dissipation at Tamb ^ 25 °C 

200 

mW 


3t Tamb — 25 °C 

300 

mW 

Tstg. Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


November 1988 
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BFX73-2N918-2N3600 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

584 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

875 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

VcB =15 V 



10 

nA 


(Ie =0) 

VcB =15 V Tamb =150 °C 



1 

pA 

V(BR)CBO 

Collector-base Breakdown 
Voltage (Ie =0) 

Ic = 1 pA 

30 

' 


V 

VCEO (sus) 

Collector-emitter Sustaining 
Voltage (Ib =0) 

Ic = 3 mA 

15 



V 

V(BR) EBO 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie = 10 pA 

3 



V 

VcE (sat) 

Collector-emitter Saturation 
Voltage 

Ic = 10 mA Ib = 1 mA 



0.4 

V 

VbE (sat) 

Base-emitter Saturation 
Voltage 

Ic = 10 mA Ib = 1 mA 



1 

V 

hpE 

DC Current Gain 

Ic =3 mA VcE = 1 V 







for 2N918/BFX73 

20 

50 





for 2N3600 

20 


150 


fT 

Transition Frequency 

for 2N918/BFX73 

lc=4mA VcE=10V 
f = 100 MHz 

for 2N3600 

600 

900 


MHz 



lc=5mA Vce= 6V 
f = 100 MHz 

850 


1500 

MHz 

Cebo 

Emitter-base Capacitance 

lc=0 Veb=0.5V 

f = 1 MHz 







for 2N918/BFX73 



2 

PF 



for 2N3600 


1.4 


PF 

CcBO 

Collector-base Capacitance 

Ie =0 f = 1 MHz 






(for 2N918/BFX73 only) 

< 

o 

m 

II 

o 

< 


1.8 

3 

pF 



VcE =10 V 


1 

1.7 

pF 

Cre 

Reverse Capacitance 

lc=0 VcB=10V 






(for 2N3600 only) 

f = 1 MHz 



1 

pF 

NF 

Noise Figure 

Ic = 1.5 mA VcE = 6 V 

Rg = 50 Q f = 200 MHz 







for 2N3600 



4.5 

dB 



Ic = 1 mA VcE = 6 V 

Rg =400 Q f = 60 MHz 







for 2N918/BFX73 



6 

dB 



for 2N3600 



3 

dB 

Gpe 

Power Gain 

Rg = 50 Q f = 200 MHz 

for 2N918/BFX73 







lc=6mA Vce=12V 

for 2N3600 

15 

21 


dB 



lc=5mA Vce=6V 

17 


24 

dB 


* See test circuits. 
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BFX73-2N918-2N3600 














BFX73-2N918-2M3600 



Reverse Transadmittance vs. Frequency. 


Output Admittance vs. Frequency. 




























BFX73-2N918>2N3600 


Figure 1 : 500 MHz Oscillator Test Circuit. 
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BFY90 



SCS-THOMSON 

R<SD(g[^(5)iL[i(gir^(s)iD(gi 


WIDE BAND VHF/UHF AMPLIFIER 


■ SILICON PLANAR EPITAXIAL TRANSISTORS 
. TO-72 METAL CASE 

■ VERY LOW NOISE 
APPLICATIONS : 

■ TELECOMMUNICATIONS 

. WIDE BAND UHF AMPLIFIER 
. RADIO COMMUNICATIONS 



DESCRIPTION 

The BFX89 and BFY90 are silicon planar epitaxial 
NPN transistors produced using interdigitated base 
ennitter geometry. They are particulary designed for 
use in wide band common-emitter linear amplifiers 
up to 1 GHz. They feature very high fj, low reverse 
capacitance, excellent cross modulation properties 
and very low noise performance. The BFY90 is com¬ 
plementary to the BFR99A. Typical applications in¬ 
clude telecommunication and radio communication 
equipment. 


ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

30 

V 

cc 

m 

O 

> 

J 

Collector-emitter Voltage (Rbe ^ 50 Q) 

30 

v 

< 

O 

m 

O 

Collector-emitter Voltage (Ib =0) 

15 

v 

Vebo 

Emitter-base Voltage (Ic =0) 

2.5 

V 

Ic 

Collector Current 

25 

mA 

ICM 

Collector Peak Current (f > 1 MHz) 

50 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

200 

mW 

Tstg. Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 



November 1988 
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BFX89-BFY90 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

580 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

880 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 X) unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

(Ie =0) 

VcB =15 V 



10 

nA 

VcEK* 

Collector-emitter Knee 

Voltage 

Ic =20 mA 



0.75 

V 

hpE 

DC Current Gain 

Ic = 2 mA 

Vce = 1 V 

for BFX89 

20 


150 





for BFY90 

25 


150 




Ic =25 mA 

< 

o 

m 

II 

< 

20 


125 


fT 

Transition Frequency 

Vce = 5 V 

f = 500 MHz 







Ic = 2 mA 

for BFX89 


1 


GHz 




for BFY90 

1 

1.1 


GHz 



Ic =25 mA 

for BFX89 


1.2 


GHz 




for BFY90 

1.3 

1.4 


GHz 

CcBO^^ ^ 

Collector-base Capacitance 

Ie =0 

VcB =10 V 







f = 1 MHz 

for BFX89 



1.7 

PF 




for BFY90 



1.5 

PF 


Reverse Capacitance 

Ic = 2 mA 

Vce = 5 V 







f = 1 MHz 

for BFX89 


0.6 


pF 




for BFY90 


0.6 

0.8 

pF 

NF<2) 

Noise Figure 

Ic = 2 mA 

< 

o 

m 

II 

cn 

< 







Rg = Optimized 

f = 100 kHz 
forBFY90 Only 
f = 200 MHz 



4 

dB 



Rg = Optimized 

for BFX89 
for BFY90 


3.3 

4 

dB 




f = 500 MHz 


2.5 

3.5 

dB 



Rg = 50 Q 

for BFX89 
for BFY90 



6.5 

dB 




f = 800 MHz 



5 

dB 



Rg = Optimized 

for BFX89 
for BFY90 


7 


dB 






5.5 


dB 

G (2) 

Ope 

Power Gain (not neutralized) 

for BFX89 








Ic = 8 mA 

Vce = 10 V 
f = 200 MHz 

19 

22 


dB 




f = 800 MHz 


7 


dB 



for BFY90 








Ic = 14 mA 

Vce = 10 V 








f = 200 MHz 

21 

23 


dB 




f = 800 MHz 


8 


dB 


* Ib = value for which Ic = 22 mA at Vce = 1 V (3) fp = 202 MHz, fq = 205 MHz, f( 2 q-p) = 208 MHz 

(1) Shield lead not grounded (4) fp = 798 MHz, fq = 802 MHz, f( 2 q-p) = 806 MHz 

(2) Shield lead grounded 
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BFX89-BFY90 


ELECTRICAL CHARACTERISTICS (continued) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Po 

Output Power 

for BFX89 

Ic = 8 mA 
dim =- 30 dB 
Channel 9 

Vce = 10 V 


6 


mW 



Channel 62 

for BFY90 

Iq = 14 mA 

Vce = 10 V 


6 


mW 



dim = - 30 dB 
Channel 9 


10 

12 


mW 



Channel 62 



12 


mW 


* Ib = value for witch Ic = 22 mAat Vce = 1 V (3) fp = 202 MHz, fq = 205 MHz, f( 2 q-p) = 208 MHz 

(1) Shield lead not grounded (4) fp = 798 MHz, fq = 802 MHz, f(2q-p) = 806 MHz 

(2) Shield lead grounded 


Power Rating Chart. 


Transition Frequency. 


G-1932 



G-1933 



Collector-base Capacitance. 



0 10 20 Vj-gfv) 


Noise Figure vs. Collector Current. 
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BFX90 

BFX91 
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HIGH-VOLTAGE AMPLIFIERS 


DESCRIPTION 

The BFX90 and BFX91 are silicon planar epitaxial 
PNP transistors in JedecTO-18 (BFX90) and Jedec 
TO-39 (BFX91) metal cases. 

Both devices feature high voltage, high gain, low 
noise and excellent current gain linearity from 10 jiA 
to 50 mA. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

- 180 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib = 0) 

- 180 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

- 6 

V 

Ic 

Collector Current 

- 100 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 




for BFX90 

0.4 

W 


for BFX91 

0.7 

W 


3t Tcase — 25 °C 




for BFX90 

1.4 

W 


for BFX91 

2.5 

W 

Tstg> Tj 

Storage and Junction Temperature 

- 55 to 200 

°C 
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BFX90-BFX91 


THERMAL DATA 





BFX90 

BFX91 

Unit 

Rth j-case 

Thermal Resistance Junction-case 

Max 

125 

70 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

438 

250 

°c/w 


ELECTRICAL CHARACTERISTICS (Tamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff 

VcB =- 100 V 




- 10 

nA 


Current (Ie = 0) 

VcB =- 100 V 

Tamb - 1 25 “^C 



- 10 

pA 

Iebo 

Emitter Cutoff Current 

(Ic =0) 

> 

1 

II 

CQ 

UJ 

> 



- 10 

nA 

V(BR) CBO 

Collector-base Breakdown 
Voltage (Ie =0) 

Ic =-10 pA 

- 180 



V 

V(BR) CEO* 

Collector-emitter Breakdown 
Voltage (Ib =0) 

Ic = -2 mA 

- 180 



V 

V(BR) EBO 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie =- 10 pA 

- 6 



V 

VcE (sat)* 

Collector-emitter 

Saturation Voltage 

Ic =- 10 mA 

Ib = - 1 mA 


- 0.1 

- 0.25 

V 

VbE (sat) 

Base-emitter 

Saturation Voltage 

Ic = - 10 mA 

Ib = - 1 mA 


- 0.74 

- 0.9 

V 

hpE* 

DC Current Gain 

Ic =-10pA 

VcE =-10 V 

60 

110 





Ic = - 1 mA 

VcE =-10 V 

80 

170 





Ic =-10 mA 

VcE = — 10 V 

80 

200 

300 




Ic =- 10 pA 

Tamb = — 55 °C 

VcE =- 10 V 

15 

60 





Ic =- 100 pA 

Tamb = — 55 °C 

VcE =-10 V 

30 

90 



hfe 

Small Signal Current 

Gain 

Ic = - 1 mA 
f = 1 kHz 

VcE =- 10 V 

80 


400 


fl 

Transition Frequency 

Ic = - 1 mA 
f = 20 MHz 

VcE =- 10 V 

40 

60 

160 

MHz 

Cebo 

Emitter-base Capacitance 

Ic = 0 
f = 1 MHz 

Veb =-0.5 V 


20 

25 

PF 

CcBO 

Collector-base 

Capacitance 

Ie =0 
f = 1 MHz 

VcB = -5 V 


5 

7 

PF 

NF 

Noise Figure 

Ic =-10 pA 

Rg = 10 kO. 

VcE = -5 V 







f = 10 kHz 

B = 2 kHz 


1 

3 

dB 



f = 1 kHz 

B = 200 Hz 


1 

3 

dB 



f = 100 Hz 

B = 20 Hz 


2 

10 

dB 

hie 

Input Impedance 

Ic = - 1 mA 
f = 1 kHz 

VcE =-10 V 

2.5 


12 

kQ 

hoe 

Output Admittance 

Ic = - 1 mA 
f = 1 kHz 

VcE =- 10 V 

5 


25 

pS 


Pulsed : pulse duration = 300 |a,s, duty cycle = 1 %. 
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SGS-THOMSON 


BFY50-BFY51 

BFY52 


MEDIUM-POWER AMPLIFIERS 


DESCRIPTION 

The BFY50, BFY51 and BFY52 are silicon planar 
epitaxial NPN transistors in Jedec TO-39 metal 
case. They are intended for general purpose linear 
and switching applications. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

BFY50 

BFY51 

BFY52 

VcBO 

Collector-base Voltage (Ie =0) 

80 V 

60 V 

40 V 

VCEO 

Collector-emitter Voltage (Ib =0) 

35 V 

30 V 

20 V 

Vebo 

Emitter-base Voltage (Ic = 0) 

6 V 

Ic 

Collector Current 

1 A 

ICM 

Collector Peak Current 

1.5 A 

F tot 

Total Power Dissipation at Tamb ^ 25 °C 

3t Tease — 25 °C 

0.8 W 

5 W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 °C 


January 1989 


1/3 


187 






BFY50-BFY51-BFY52 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

35 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

218 

°C/W 


ELECTRICAL CHARACTERISTICS (Tease = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

for BFY50 







(Ie =0) 

VcB =60 V 




50 

nA 



VcB = 60 V 

for BFY51 

Tcase = 1 00 °C 



2.5 

HA 



VcB = 40 V 




50 

nA 



VcB = 40 V 

for BFY52 

Tcase = 1 00 °C 



2.5 

|iA 



VcB =30 V 




50 

nA 



VcB =30 V 

Tcase = 100 °C 



2.5 

^A 

Iebo 

Emitter Cutoff Current 

Veb = 5 V 

Tcase = 100 °C 



50 

nA 


(lc=0) 

> 

LO 

II 

CD 

> 



2.5 

^lA 

V(BR)CBO* 

Collector-base Breakdown 


for BFY50 

80 



V 

Voltage (Ie = 0) 

Ic = 100 |IA 

for BFY51 

60 



V 




for BFY52 

40 



V 

V(BR)CEO* 

Collector-emitter Breakdown 


for BFY50 

35 



V 

Voltage (Ib = 0) 

Ic = 30 mA 

for BFY51 

30 



V 




for BFY52 

20 



V 

V(BR)EBO 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie = 100 [i/\ 

6 



V 

VcE(sat)* 

Collector-emitter Saturation 

Ic = 150 mA 

Ib = 15 mA 





Voltage 


for BFY50 


0.14 

0.2 

V 



for BFY51 and BFY52 


0.14 

0.35 

V 



Ic = 1 A 

Ib =0.1 A 

for BFY50 


0.7 

1 

V 



for BFY51 and BFY52 


0.7 

1.6 

V 

VbE (sat)* 

Base-emitter Saturation 

Ic = 150 mA 

Ib =15 mA 


0.95 

1.3 

V 

Voltage 

Ic = 1 A 

Ib =0.1 A 


1.5 

2 

V 

hpE* 

DC Current Gain 

for BFY50 








Ic = 10 mA 

VcE =10 V 

20 

40 





Ic = 150 mA 

VcE =10 V 

30 

55 





Ic = 1 A 

for BFY51 

VcE =10 V 

15 

30 





Ic = 10 mA 

VcE = 10 V 

30 

55 





Ic = 150 mA 

VcE = 10 V 

40 

70 





Ic = 1 A 

for BFY52 

VcE =10 V 

15 

40 





Ic = 10 mA 

VcE =10 V 

30 

80 





Ic =150 mA 

VcE =10 V 

60 

130 





o 

II 

> 

VcE =10 V 

15 

60 



hfe 

Small Signal Current Gain 

< 

o 

m 

II 

O 

< 

f = 1 kHz 







Ic = 1 mA 

for BFY50 


25 






for BFY51 


30 






for BFY52 


40 





Ic = 10 mA 

for BFY50 


45 






for BFY51 


60 






for BFY52 


120 




Pulsed : pulse duration = 300 |is, duty cycle = 1 %. 
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BFY50-BFY51-BFY52 


ELECTRICAL CHARACTERISTICS (continued) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

fr 

Transition Frequency 

Ic = 50 mA 

VcE =10 V 

for BFY50 

60 

100 


MHz 




for BFY51 

50 

110 


MHz 




for BFY52 

50 

120 


MHz 

CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

VcB =10 V 


10 


PF 

hie 

Input Impedance 

Ic = 10 mA 

VcE = 5 V 







f = 1 kHz 

for BFY50 


180 


Q 




for BFY51 


220 


a 




for BFY52 


400 


a 

hre 

Reserve Voltage Ratio 

Ic = 10 mA 

< 

o 

m 

II 

cn 

< 







f = 1 kHz 

for BFY50 


55x10“® 






for BFY51 


70x10“® 






for BFY52 


130x10~® 



hoe 

Output Admittance 

Ic = 10 mA 

VcE = 5 V 







f = 1 kHz 

for BFY50 


30 






for BFY51 


35 


nS 




for BFY52 


70 


fiS 

td 

Delay Time 

Ic = 150 mA 

Vcc = 10 V 


15 


ns 



Ibi =15 mA 

Vbe = - 2 V 



tr 

Rise Time 

Ic = 150 mA 
Ibi = 15 mA 

Vcc =10 V 

Vbe = - 2 V 


40 


ns 

ts 

Storage Time 

Ic = 150 mA 

Vcc =10 V 


300 




II 

C\J 

m 

1 

II 

CO 

15 mA 



ns 

tf 

Fall Time 

Ic = 150 mA 

Vcc = 10 V 


60 





Ibi = - Ib2 = 

15 mA 



ns 


Pulsed : pulse duration = 300 p.s, duty cycle = 1 %. 
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BFY56 

BFX56A 



SCS-THOMSON 


AMPLIFIERS AND SWITCHES 


DESCRIPTION 

The BFX56 and BFY56A are silicon planar epitaxial 
NPN transistors in Jedec TO-39 metal case. They 
are designed for amplifier and switching applica¬ 
tions over a wide range of voltage and current. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

BFY56 

BFY56A 

Unit 

VcES 

Collector-emitter Voltage (Vbe =0) 

85 

85 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

45 

55 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

7 

V 

Ic 

Collector Current 

1 

A 

F tot 

Total Power Dissipation at Tgmb ^ 25 °C 

0.8 

W 


St Tcase — 25 °C 

5 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 55 to 200 

°C 


November 1988 


1/4 
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BFY56-BFY56A 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

35 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

219 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 26°C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current 

VcE =50 V 



0.2 

20 

nA 


< 

DO 

m 

II 

VcE =50 V 

Tamb — 1 50 °C 


0.2 

20 

pA 

Iebo 

Emitter Cutoff Current 

(lc=0) 

< 

m 

DO 

II 

cn 

< 


0.1 

20 

nA 

V(BR)CES 

Collector-emitter Breakdown 
Voltage (Vbe = 0) 

Ic =100pA 

85 



V 

V(BR)CE0* 

Collector-emitter Breakdown 

Ic = 30 mA 

for BFY56 

45 



V 


Voltage (Ib = 0) 

for BFY56A 

55 



V 

V(BR)EBO 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie = 100 pA 

7 



V 

VcE(sat)* 

Collector-emitter Saturation 

for BFY56 






Voltage 

Ic = 150 mA 

Ib = 15 mA 


0.13 

0.3 

V 



Ic =1 A 

for BFY56A 

Ib =0.1 A 


0.65 

1.2 

V 



Ic = 10 mA 

Ib = 1 mA 


0.05 


V 



Ic = 150 mA 

Ib = 15 mA 


0.13 

0.25 

V 



Ic =1 A 

Ib =0.1 mA 


0.65 

1 

V 

VBE(sat)* 

Base-emitter Saturation 

for BFY56 







Voltage 

Ic = 150 mA 

Ib = 15 mA 


0.85 

1.5 

V 



Ic =1 A 
for BFY56A 

Ib =0.1 A 


1.5 

2.3 

V 



Ic = 10 mA 

Ib = 1 mA 


0.68 

0.8 

V 



Ic = 150 mA 

Ib =15 mA 


0.85 

1 

V 



Ic =1 A 

Ib =0.1 A 


1.3 

1.6 

V 

hpE* 

DC Current Gain 

for BFY56 

Ic = 0.1 mA 

VcE =10 V 

15 

50 





Ic = 500 mA 

VcE =10 V 

20 

55 





Ic = 150 mA 

for BFY56A 

< 

o 

m 

II 

< 

30 

70 

150 




Ic = 0.1 mA 

VcE = 1 V 

20 

50 





Ic = 5 mA 

VcE = 1 V 

50 

85 





Ic =150 mA 

VcE = 1 V 

40 

80 

120 




Ic = 500 mA 

VcE = 10 V 

25 

55 



hfe 

Small Signal Current Gain 

Ic = 1 mA 

< 

o 

m 

II 

cn 

< 







f = 1 MHz 

for BFY56 


60 






for BFY56A 


80 



fj 

Transition Frequency 

Ic = 50 mA 

VcE = 10 V 







f = 20 MHz 

for BFY56 

40 

90 


MHz 




for BFY56A 

60 

90 


MHz 


Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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BFY56-BFY56A 


ELECTRICAL CHARACTERISTICS (continued) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Cebo 

Emitter-base Capacitance 

Ic = 
f = 1 

0 

MHz 

Veb =0.5 V 


50 

80 

PF 

i_ 

CcBO 

Collector-base Capacitance 

Ie = 
f = 1 

0 

MHz 

VcB =10 V 


14 

25 

pF 

hie 

Input Impedance 

Ic = 

1 mA 

VcE = 5 V 







f = 1 

kHz 

for BFY56 


1.8 


kQ 





for BFY56A 


2 


kQ 

hre 

Reverse Voltage Ratio 

Ic = 
f = 1 

1 mA 
kHz 

> 

LO 

II 

o 

> 


2.1x10“^ 



Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 

DC Current Gain. 



"I 

Ji...ii 



ii 




r fi 


II1 I 


ijl 


||L>™ 


1 ' 


Ilf Ii f 


.mill iiii!i . 

Tamb=125'C 


10-2 10-’ 1 10 102 

Base-emitter Saturation Voltage. 


SEfeat) I |[i'l Tij H 

(V) _jl|||j I il-jl, - 

I i III V =10 Ir‘! ! 


|l Tamb 


rr 


■ 1 

jj 

1 

i 

J 

i' 

# 

W 

% 

-Lj, 

_[! 


W 

Ti 1 

1 i 

iiiiii 


Collector-emitter Saturation Voltage. 




-f-4'*—-!-4r' 


10-' 1 10 10^ Ic (mA) 

Emitter-base and Collector-base Capacitances. 





1 10 10^ Ir (mA) 


2 468 2 468 


10 Vr {V ) 
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BFY64 



SCS-THOMSON 

R^D(g[H]®[lD=iO?^(Q)iD(gi 


HIGH-CURRENT GENERAL PURPOSE TRANSISTOR 


DESCRIPTION 

The BFX64 is a silicon planar epitaxial PNP tran¬ 
sistor in Jedec TO-39 metal case. It is designed for 
digital and analog applications at current levels up 
to 500 mA, line driver, memory applications and in 
low-noise amplifiers. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

-40 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib = 0) 

-40 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

- 5 

V 

Ic 

Collector Current 

-500 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.7 

W 


at Tease — 25 °C 

3 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


November 1988 
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BFY64 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

58 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

250 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current 
(Vbe = 0) 

VcE =-25 V 



- 30 

nA 

V(BR)CBO 

Collector-base Breakdown 
Voltage (Ie =0) 

Ic =-10 pA 

-40 



V 

V(BR)CE0* 

Collector-emitter Breakdown 
Voltage (Ib =0) 

Ic =- 10 mA 

-40 



V 

V(BR)EBO 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie =-10 pA 

- 5 



V 

VcE(sat)* 

Collector-emitter Saturation 

Ic = - 50 mA 

Ib = 

- 2.5 mA 


- 0.08 

- 0.3 

V 

Voltage 

Ic = - 150 mA 

Ib = 

- 15 mA 


-0.18 

-0.5 

V 



Ic = - 500 mA 

Ib = 

- 50 mA 


-0.6 

- 1.8 

V 

VBE(sat)* 

Base-emitter Saturation 

Ic = - 50 mA 

Ib = 

- 2.5 mA 


-0.92 

- 1.1 

V 

Voltage 

Ic =- 150 mA 

Ib = 

- 15 mA 


- 1 

- 1.4 

V 



Ic = - 500 mA 

Ib = 

- 50 mA 



- 2.2 

V 

hpE 

DC Current Gain 

Ic =- lOpA 

VcE 

= - 10 V 


130 





Ic =- 1 mA 

VcE 

= - 10 V 


200 




* 

Ic = - 1 0 mA 

VcE 

= - 10 V 

80 

200 




* 

Ic =- 50 mA 

VcE 

= - 1 V 


150 




* 

Ic =- 150 mA 

VcE 

= - 10 V 


130 



hfe 

Small Signal Current Gain 

Ic = - 10 mA 
f = 1 kHz 

LU 

o 

> 

= - 10 V 


200 



fl 

Transition Frequency 

Ic = - 50 mA 
f = 100 MHz 

< 

o 

m 

= - 20 V 

200 

250 


MHz 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb 

= -2 V 


15 

30 

pF 

CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

VcB 

= - 10 V 


6 

10 

PF 

NF 

Noise Figure 

Ic = - 30 pA 

< 

o 

m 

= -5 V 


■\ 


dB 



Rg = 10 kQ 

f = 1 

kHz 





hie 

Input Impedance 

Ic =- 10 mA 
f = 1 kHz 

< 

o 

m 

= - 10 V 


1 1 


kQ 

hre 

Reverse Voltage Ratio 

Ic = - 10 mA 
f = 1 kHz 

< 

O 

m 

= - 10 V 


2.4x10"^ 



hoe 

Output Admittance 

Ic =- 10 mA 
f = 1 kHz 

< 

O 

m 

= - 10 V 


110 


nS 

ton 

Turn-on Time 

Ic =- 300 mA 
Ibi = - 30 mA 

Vcc 

= -30 V 


35 

50 

ns 

toff 

Turn-off Time 

Ic = — 300 mA 

Vcc 

= -30 V 


70 

120 

ns 



1 

II 

CM 

m 

1 

II 

m 

30 mA 




Pulsed : pulse duration = 300 |xs, duty cycle = 1 %. 
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BFY64 


Switching Characteristics vs. Ambient 
Temperature. 



-60 -20 0 20 60 100 T^^bCC) 


Countours of Constant Noise Figure. 
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BFY76 



SGS-THOMSON 

H D 0[H]©[l[Li©Tr[R](Q)i DOi 


LOW-LEVEL, LOW-NOISE AMPLIFIER 


DESCRIPTION 

The BFY76 is a silicon planar epitaxial NPN trans¬ 
istor in Jedec TO-18 metal case. It is designed for 
use in high performance, low-level, low-noise am¬ 
plifier circuits from audio to high frequencies. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcES 

Collector-emitter Voltage (Vbe = 0) 

60 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib =0) 

60 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

8 

V 

Ic 

Collector Current 

50 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.36 

W 


St Tcase — 25 °C 

1.2 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 55 to 200 

°C 


January 1989 
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BFY76 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current 

VcE =50 V 




20 

nA 


(Vbe =0) 

VcE = 50 V 

Tamb — ^ 50 °C 



20 

pA 

Iebo 

Emitter Cutoff Current 

(lc=0) 

< 

m 

00 

li 

cn 

< 



20 

nA 

V(BR)CES 

Collector-emitter Breakdown 
Voltage (Vbe = 0) 

Ic =10 pA 

60 



V 

V(BR)CEO* 

Collector-emitter Breakdown 

Ic - 10 mA 


60 



V 


Voltage (Ib = 0) 






V(BR)EB0 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie =10 pA 

8 



V 

VcE(sat)* 

Collector-emitter Saturation 
Voltage 

Ic = 1 mA 

Ib = 0.1 mA 


0.15 

0.35 

V 

Vbe 

Base-emitter Voltage 

Ic = 100 pA 

> 

LO 

II 

LU 

o 

> 

0.5 

0.58 

0.7 

V 

hpE* 

DC Current Gain 

Ic =10pA 

VcE = 5 V 

30 

70 





Ic =100pA 

VcE = 5 V 


120 





Ic = 1 mA 

< 

o 

m 

II 

cn 

< 

150 

190 

300 




Ic = 5 mA 

VcE = 5 V 


220 



hfe 

Small Signal Current Gain 

Ic = 1 mA 
f = 1 kHz 

< 

o 

m 

II 

cn 

< 

80 

220 

350 


fr 

Transition Frequency 

Ic = 1 mA 
f =20 MHz 

> 

LO 

II 

o 

> 

70 

100 


MHz 

Cebo 

Emitter-base Capacitance 

Ic = 0 
f = 1 MHz 

Veb =0.5 V 


3.5 

6 

PF 

CcBO 

Collector-base Capacitance 

Ie =0 

f = 1 MHz 

VcB = 5 V 


3.5 

6 

PF 

NF 

Noise Figure 

Ic =10 pA 

Rg = 10 kQ 

VcE = 5 V 
f = 100 Hz 


4 

15 

dB 



f = 1 kHz 


1.5 

4 

dB 



f = 10 to 10 000 Hz 


1.9 

4 

dB 

hie 

Imput Impedance 

Ic = 1 mA 
f = 1 kHz 

< 

o 

m 

II 

cn 

< 


8 


kQ 

h re 

Reverse Voltage Ratio 

Ic = 1 mA 
f = 1 kHz 

< 

o 

m 

II 

on 

< 


3x10-4 



hoe 

Output Admittance 

Ic = 1 mA 
f = 1 kHz 

< 

o 

m 

II 

cn 

< 


11 


pS 


Pulsed : pulse duration = 300 ^is, duty cycle = 1 %. 
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SGS-mOMSON 


BSS26 


HIGH -VOLTAGE, HIGH-CURRENT SWITCH 


DESCRIPTION 

The BSS 26 is a silicon planar epitaxial NPN trans¬ 
istor in Jedec TO-18 metal case. It is intended for 
high voltage, high current switching applications. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

60 

V 

VcES 

Collector-emitter Voltage (Vbe = 0) 

60 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib = 0) 

40 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

6 

V 

Ic 

Collector Current 

1 

A 

Plot 

Total Power Dissipation at Tamb < 25 °C 

0.36 

W 


St Tcase — 25 °G 

1.2 

W 

Tstg* Tj 

Storage and Junction Temperature 

- 55 to 200 

°C 


January 1989 
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BSS26 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff 

VcB = 40 V 




1.7 

^A 


Current (Ie = 0) 

VcB = 40 V 

Tamb - 1 00 °C 



120 

laA 

V(BR)CB0 

Collector-base 

Breakdown Voltage 
(Ie =0) 

Ic = 10|iiA 

60 



V 

V(BR)CES 

Collector-emitter 








Breakdown Voltage 
(Vbe = 0) 

Ic =10|iA 


60 



V 

V(BR)CEO* 

Collector-emitter 

Breakdown Voltage 

(Ib =0) 

Ic =10 mA 

/ 

40 



V 


V(BR)EBO 

Emitter-base 

Breakdown Voltage 

(Ic =0) 

Ie =10pA 

6 



V 

VcE(sat)* 

Collector-emitter 

Ic = 100 mA 

Ib = 10 mA 


0.17 

0.3 

V 

Saturation Voltage 

Ic = 500 mA 

Ib = 50 mA 


0.3 

0.5 

V 



Ic = 1 A 

Ib =0.1 A 


0.5 

0.95 

V 

VBE(sat)* 

Base-emitter 

Ic = 100 mA 

Ib = 10 mA 


0.78 

0.9 

V 

Saturation Voltage 

Ic = 500 mA 

Ib = 50 mA 

0.8 

0.95 

1.2 

V 



Ic = 1 A 

Ib =0.1 A 


1.05 

1.7 

V 

hpE* 

DC Current Gain 

Ic = 1 0 mA 

Vce = 1 V 

25 

55 





Ic = 100 mA 

VcE = 1 V 

40 

75 





Ic = 500 mA 

Vce = 1 V 

25 

45 





Ic = 1 A 

Vce = 5 V 


45 



fl 

Transition Frequency 

Ic = 50 mA 
f =100 MHz 

Vce = 10 V 

250 

400 


MHz 

Cebo 

Emitter-base 

Ic =0 

Veb =0.5 V 






Capacitance 

f = 1 MHz 



40 

55 

PF 

o 

CD 

O 

O 

Coiiector-base 

Ie =0 

VcB = 10 V 






Capacitance 

f = 1 MHz 



4.8 

12 

PF 

ton 

Turn-on Time 

Ic = 500 mA 
Ibi = 50 mA 

Vce = 30 V 


15 

35 

ns 

toff** 

Turn-off Time 

Ic = 500 mA 

Vec =30 V 







II 

CM 

CD 

I 

II 

CD 

50 mA 


40 

60 

ns 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 % ** See test circuit. 
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^7 SGS-mOMSON 

^7# BSS71S 


HIGH VOLTAGE AMPLIFIER 


DESCRIPTION 

The BSS71S is a silicon planar epitaxial NPN tran¬ 
sistor in Jedec TO-18 metal case. It is designed for 
high voltage amplifier and switching applications at 
current levels from 100 [lA to 100 mA. The com¬ 
plementary PNP type is the BSS74S. 



INTERNAL SCHEMATIC DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

< 

o 

03 

O 

Collector-base Voltage 

200 

V 

< 

o 

m 

O 

Collector-emitter Voltage 

200 

V 

Vebo 

Emitter-base Voltage 

6 

V 

Ic 

Collector Current 

200 

mA 

Ib 

Base Current 

50 

mA 

P tot 

Total Device Dissipation at Tamb ^ 25 °C 

0.5 

W 


3t Tcase — 25 °C 

2.5 

w 

Tstg. Tj 

Storage and Junction Temperature 

200 

°c 


January 1989 
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BSS71S 


THERMAL DATA 


*th j-case 


Thermal Resistance Junction-case 


Max 


70 


°C/W 


ELECTRICAL CHARACTERISTICS (Ta^b = 25 unless otherwise specified) 


Symbol 

Parameter 

Test Conditons 

Min. 

Typ. 

Max. 

Unit 

icBO 

Collector Cutoff 

Current (Ie = 0) 

VcB =- 150 V 



-50 

nA 

ICEO 

Collector Cutoff 

Current (Ib = 0) 

VcE =- 150 V 



-500 

nA 

Iebo 

Emitter Cutoff Current 

(lc=0) 

Vbe = 5 V 



- 50 

nA 

V(BR)CBO 

Coliector-emitter 

Ic =- 100 pA 



-200 



V 


Saturation Voltage 
(Ie =0) 








V(BR)CE0* 

Collector-emitter 

Breakdown Voitage 
(Ib =0) 

Ic = - 2 mA 

-200 



V 

V(BR)EB0 

Emitter-base 

Breakdown Voltage 

(lc=0) 

Ie =~ 100 pA 

- 6 



V 

VcE(sat)* 

Collector-emitter 

Ic =- 10 mA 

Ib =- 

1 mA 



- 0.3 

V 

Saturation Voltage 

Ic =- 30 mA 

Ib =- 

3 mA 



- 0.4 

V 



Ic =- 50 mA 

Ib =- 

5 mA 



-0.5 

V 

VBE(sat)* 

Base-emitter 

Ic =- 10 mA 

Ib =- 

1 mA 



-0.8 

V 

Saturation Voltage 

Ic =-30 mA 

Ib =- 

3 mA 



-0.9 

V 



Ic =- 50 mA 

Ib =- 

5 mA 



- 1 

V 

hpE* 

DC Current Gain 

Ic = - 1 mA 

Vce = 

-10 V 

30 






Ic =- 10 mA 

Vce = 

-10 V 

50 






Ic =- 30 mA 

Vce = 

-10 V 

40 


250 


fl 

Transition Frequency 

Ic =-20 mA 
f = 20 MHz 

< 

o 

m 

II 

-20 V 

50 


200 

MHz 

CcBO 

Coliector-base 

Ie =0 

< 

o 

CD 

II 

- 20 V 


3.5 


PF 


Capacitance 

f = 1 MHz 







Cebo 

Emitter-base 

Ic =0 

II 

CO 

> 

-0.5 V 


45 


PF 


Capacitance 

f = 1 MHz 







ton 

Turn-on Time 

Ic =- 50 mA 
Vcc =- 100 V 

Ibi =- 

- 10 mA 


100 


ns 

toff 

Turn-off Time 

Ic =-50 mA Ibi 
V cc =- 100 V 

= - Ib2 = 

-10 mA 


400 


ns 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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SCS-THOMSON 

^7# ijsiieiB!@(i[Liefii3®oaD®s 

BSS72S 


HIGH VOLTAGE AMPLIFIER 


PRELIMINARY DATA 


DESCRIPTION 

The BSS72S is a silicon planar epitaxial NPN tran¬ 
sistor in Jedec TO-18 metal case. It is designed for 
high voltage amplifier and switching applications at 
current levels from 100 inA to 100 mA. The comple¬ 
mentary PNP type is the BSS75S. 



INTERNAL SCHEMATIC DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage 

200 

V 

VcEO 

Collector-emitter Voltage 

200 

V 

Vebo 

Emitter-base Voltage 

6 

V 

Ic 

Collector Current 

200 

mA 

Ib 

Base Current 

50 

mA 

P tot 

Total Device Dissipation at Tamb ^ 25 °C 

0.5 

W 


3t Tease — 25 °C 

2.5 

W 

Tstg. Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


January 1989 
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BSS72S 


THERMAL DATA 


Max 


70 


°C/W 


Rth j- 


Thermal Resistance Junction-case 


ELECTRICAL CHARACTERISTICS (Tamb = 25 °C unless otherwise specified) 


Symbol 

Parameter 

Test Conditons 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff 

Current (Ie = 0) 

Vcb = 150 V 



50 

nA 

ICEO 

Collector Cutoff 

Current (Ib = 0) 

VcE = 150 V 



500 

nA 

Iebo 

Emitter Cutoff Current 
(Ic = 0) 

Vbe = 5 V 



50 

nA 

V(BR)CB0 

Collector-base 
Breakdown Voltage 
(Ie = 0) 

Ic = 100 pA 

200 



V 

V(BR)CEO* 

Collector-emitter 
Breakdown Voltage 
(Ib = 0) 

Ic = 10 mA 

200 



V 

V(BR)EBO 

Emitter-base 

Breakdown Voltage 
(Ic = 0) 

Ie = 100 pA 

6 



V 

VcE(sat)* 

Collector-emitter 
Saturation Voltage 

< < < 
E E E 

1- CO lO 

II II II 

CD OQ CQ 

< < < 
E E E 
o o o 

1- CO lO 

II II II 
_o _o _o 



0.3 

0.4 

0.5 

V 

V 

V 

VBE(sat)* 

Base-emitter 

Saturation Voltage 

< < < 
E E E 

-r- CO LO 

II II II 

CQ CD CD 

< < < 
E E E 
o o o 

CO LO 

II II II 
_o _o _o 



0.8 

0.9 

1 

V 

V 

V 

hpE* 

DC Current Gain 

Ic = 1 mA Vce = 10 V 

lc = 10mA Vce = 10 V 

lc=30mA Vce = 10 V 

30 

50 

40 


250 


fl 

Transition Frequency 

Ic = 20 mA Vce = 20 V 

f = 20 MHz 

50 


200 

MHz 

CcBO 

Collector-base 

Capacitance 

Ie = 0 Vcb = 20 V 

f = 1 MHz 


3.5 


PF 

Cebo 

Emitter-base 

Capacitance 

Ic = 0 Veb = 0.5 V 

f = 1 MHz 


45 


PF 

ton 

Turn-on Time 

Ic = 50 mA Ibi =10 mA 

Vce =100 V 


100 


ns 

toff 

Turn-off Time 

Ic = 50 mA Ibi = - Ib 2 = - 10 mA 

Vec = 100 V 


400 


ns 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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BSS74S 


^7 scs-moMSON 

raDCHonLiein^oBDei 


DESCRIPTION 

The BSS74S is a silicon planar epitaxial PNP tran¬ 
sistor in Jedec TO-18 metal case. It is designed for 
high voltage amplifier and switching applications at 
current levels from 100 pA to 100 mA. The comple¬ 
mentary NPN type is the BSS71S. 


HIGH VOLTAGE AMPLIFIER 

PRELIMINARY DATA 



TO-18 


INTERNAL SCHEMATIC DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage 

-200 

V 

o 

111 

o 

> 

Collector-emitter Voltage 

-200 

V 

Vebo 

Emitter-base Voltage 

- 6 

V 

Ic 

Collector Current 

- 100 

mA 

Ib 

Base Current 

-50 

mA 

P tot 

Total Device Dissipation at Tamb ^ 25 °C 

0.5 

W 


St Tcase — 25 °C 

2.5 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


January 1989 
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BSS74S 


THERMAL DATA 


~«th j-case 


Thermal Resistance Junction-case 


Max 


70 


°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditons 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff 

Current (Ie = 0) 

VcB =-150 V 



- 50 

nA 

ICEO 

Collector Cutoff 

Current (Ib = 0) 

VcE =- 150 V 



- 500 

nA 

Iebo 

Emitter Cutoff Current 

(Ic =0) 

Vbe = 5 V 



- 50 

nA 

V(BR)CB0 

Collector-base 
Breakdown Voltage 
(Ie =0) 

Ic =- 100 jxA 

- 200 



V 

V(BR)CEO* 

Collector-emitter 
Breakdown Voltage 
(Ib =0) 

Ic = - 2 mA 

- 200 



V 

V(BR)EBO 

Emitter-base 

Breakdown Voltage 

(lc=0) 

Ie =- 100 pA 

- 6 



V 

VcE(sat)* 

Collector-emitter 
Saturation Voltage 

Ic = - 10 mA Ib = - 1 rnA 

Ic =- 30 mA Ib = - 3 mA 

Ic =- 50 mA Ib = - 5 mA 



CO ID 

odd 

I I I 

V 

V 

V 

VBE(sat)* 

Base-emitter 

Saturation Voltage 

< < < 
E E E 

1- CO lO 

1 1 1 

II II II 

m CD m 

< < < 
E E E 
o o o 

1- CO lO 

1 1 1 

II II II 

o o o 



I ' ' 

o o 

CD bo 

V 

V 

V 

hpE* 

DC Current Gain 

lc=-100|iA VcE=-1V 

Ic =— 1 rnA VcE =— 10 V 

lc=-10mA VcE=-10V 

lc=-30mA VcE=-10V 

20 

30 

50 

35 


150 


fl 

Transition Frequency 

lc=-20mA Vce=-20V 

f =20 MHz 

50 


200 

MHz 

CcBO 

Collector-base 

Capacitance 

Ie = 0 VcB = — 20 V 

f = 1 MHz 


3.5 


PF 

Cebo 

Emitter-base 

Capacitance 

lc=0 Veb=-0.5V 

f = 1 MHz 


45 


pF 

ton 

Turn-on Time 

Ic =- 50 mA Ibi =- 10 mA 

Vcc =- 100 V 


100 


ns 

toff 

Turn-off Time 

Ic =- 500 mA Ibi =- Ib 2 =- 10 mA 
Vcc =- 100 V 


400 


ns 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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SCS-THOMSON 

^7# RflicwmuiCTisofflDes 

BSS75S 


HIGH VOLTAGE AMPLIFIER 


PRELIMINARY DATA 


DESCRIPTION 

The BSS75S is a silicon planar epitaxial PNP tran¬ 
sistor in Jedec TO-18 metal case. It is designed for 
high voltage amplifier and switching applications at 
current levels from 100 \xA to 100 mA. The com¬ 
plementary NPN type is the BSS72S. 



INTERNAL SCHEMATIC DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage 

- 200 

V 

VcEO 

Collector-emitter Voltage 

-200 

V 

Vebo 

Emitter-base Voltage 

- 6 

V 

Ic 

Collector Current 

- 100 

mA 

Ib 

Base Current 

- 50 

mA 

P tot 

Total Device Dissipation at Tamb ^ 25 °C 

0.5 

W 


3t Tease — 25 °C 

2.5 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


January 1989 


1/2 
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BSS75S 


THERMAL DATA 


Max 


70 


°C/W 


'th j-case 


Thermal Resistance Junction-case 


ELECTRICAL CHARACTERISTICS (Tamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditons 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff 

Current (Ie = 0) 

VcB =- 150 V 



- 50 

nA 

ICEO 

Collector Cutoff 

Current (Ib = 0) 

VcE =-150 V 



-500 

nA 

Iebo 

Emitter Cutoff Current 

(lc=0) 

Vbe = 5 V 



-50 

nA 

V(BR)CBO 

Collector-emitter 

Saturation Voltage 
(Ie =0) 

Ic =- 100 pA 

-200 



V 

V(BR)CEO* 

Collector-emitter 

Breakdown Voltage 
(Ib =0) 

Ic = -2 mA 

- 200 



V 

V(BR)EBO 

Emitter-base 

Breakdown Voltage 

(lc=0) 

Ie =- 100 pA 

- 6 



V 

VcE(sat)* 

Collector-emitter 

Ic =- 10 mA 

Ib =- 

1 mA 



-0.3 

V 

Saturation Voltage 

Ic = - 30 mA 

Ib =- 

3 mA 



- 0.4 

V 



Ic = - 50 mA 

Ib =- 

5 mA 



-0.5 

V 

VBE(sat)* 

Base-emitter 

Ic =- 10 mA 

Ib =- 

1 mA 



- 0.8 

V 


Saturation Voltage 

Ic =-30 mA 

Ib =- 

3 mA 



- 0.9 

V 



Ic = - 50 mA 

Ib =- 

5 mA 



- 1 

V 

hpE* 

DC Current Gain 

Ic = - 1 mA 

Vce = 

-10 V 

30 






Ic = - 10 mA 

VcE = 

-10 V 

50 






Ic = - 30 mA 

Vce = 

-10 V 

40 


250 


fT 

Transition Frequency 

Ic =-20 mA 

Vce = 

-20 V 

50 


200 

MHz 



f =20 MHz 







CcBO 

Collector-base 

Ie =0 

< 

o 

CD 

II 

-20 V 


3.5 


PF 


Capacitance 

f = 1 MHz 







Cebo 

Emitter-base 

Ic =0 

< 

m 

CD 

II 

-0.5 V 


45 


PF 


Capacitance 

f = 1 MHz 







ton 

Turn-on Time 

Ic = - 50 mA 
Vcc =- 100 V 

Ibi =- 

- 10 mA 


100 


ns 

toff 

Turn-off Time 

Ic =- 50 mA Ibi 
V cc =- 100 V 

= - Ib2 = 

-10 mA 


400 


ns 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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SCS-THOMSON BSV15 

BS V16 


MEDIUM POWER AMPLIFIERS 


DESCRIPTION 

The BSV15 and BSV16 are silicon planar epitaxial 
PNP transistors in Jedec TO-39 metal case, inten¬ 
ded for use in medium power general industrial ap¬ 
plications. 





ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

BSV15 

BSV16 

VcES 

Collector-emitter Voltage (Vbe =0) 

- 40 

- 60 

V 

VcEO 

Collector-emitter Voltage (Ib = 0) 

- 40 

- 60 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

- 5 

V 

Ic 

Collector Current 

- 1 

A 

Ib 

Base Current 

-0.2 

A 

P tot 

Total Power Dissipation at Tease ^ 25 °C 

5 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

"C 


October 1988 


1/4 
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BSV15-BSV16 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

35 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

200 

°C/W 


ELECTRICAL CHARACTERISTICS(Tamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current 

for BSV15 







(Vbe =0) 

VcE =-40 V 




-0.1 

HA 



Vce =-40 V 
for BSV16 

T amb = 1 50 °C 



-50 

pA 



Vce = - 60 V 




-0.1 




Vce =- 60 V 

Tamb = 150 °C 



-50 

liA 

ICEX 

Collector Cutoff Current 

for BSV15 







(Vbe =0.2 V) 

Vce =-40 V 

for BSV16 

Tamb =100 °C 



- 50 

liA 



Vce =-60 V 

Tamb = 100 °C 



-50 

ma 

Iebo 

Emitter Cutoff Current 

(lc=0) 

Veb =-4 V 



-50 

nA 

V(BR) CES 

Collector-emitter Breakdown 
Voltage (Vbe = 0) 

Ic =- 10 [lA 

for BSV 15 
for BSV 16 

- 40 

- 60 



V 

V 

VcEO (sus)* 

Collector-emitter Sustaining 

U in mA 

for BSV 15 

-40 



V 


Voltage (Ib = 0) 


for BSV 16 

- 60 



V 

V(BR) EBO 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie =- 10 |XA 

-5 



V 

VcE (sat) 

Collector-emitter Saturation 
Voitage 

Ic = - 500 mA 

Ib =- 25 mA 

- 0.25 


- 1 

V 

Vbe 

Base-emitter Voltage 

Ic =-100 mA 

Vce = - 1 V 



- 1 

V 



Ic = - 500 mA 

Vce =- 1 V 

-0.7 

- 0.85 

- 1.4 

V 

h.FE 

DC Current Gain 

Ic =- 0.1 mA 

Vce =- 1 V 

Gr. 6 

15 

44 






Gr. 10 

20 

75 






Gr. 16 

30 

120 





Ic =- 100 mA 

Vce =- 1 V 

Gr. 6 

40 

63 

100 





Gr. 10 

63 

100 

160 





Gr. 16 

100 

160 

250 



* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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BSV15-BSV16 


ELECTRICAL CHARACTERISTICS (continued) 



Test Circuit for ts, tf and ton. 








BSV15-BSV16 























SCS-THOMSON 


BSX19 

BSX20 


HIGH-SPEED SATURATED SWITCHES 


DESCRIPTION 

The BSX19 and BSX20 are silicon planar epitaxial 
NPN transistors in Jedec TO-18 metal case. They 
are primarily intended for very high speed saturated 
switching applications. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

40 

V 

VcES 

Collector-emitter Voltage (Vbe =0) 

40 

V 

o 

111 

o 

> 

Collector-emitter Voltage (Ib = 0) 

15 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

4.5 

V 

IcM 

Collector Peak Current (t = 10 fxs) 

0.5 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.36 

W 


at T case — 25 °C 

1.2 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


January 1989 
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BSX19-BSX20 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

VcB = 20 V 




0.4 

pA 


(Ie =0) 

VcB = 20 V 

Tamb = 1 50 °C 



30 

pA 

Ices 

Collector Cutoff Current 

VcE =15 V 

Tamb = 55 °C 



0.4 

pA 


o 

II 

LU 

OQ 

> 

VcE = 40 V 




1 

pA 

ICEX 

Collector Cutoff Current 
(Vbe = -3 V) 

< 

o 

m 

II 

cn 

< 

Tamb = 55 °C 



0.6 

pA 

Iebo 

Emitter Cutoff Current 

(Ic =0) 

Veb =4.5 V 



10 

pA 

Ibex 

Base Cutoff Current 
(Vbe = -3 V) 

Vce =15 V 

Tamb — 55 °C 



0.6 

pA 

VcER (sus)* 

Collector-emitter Sustaining 
Voltage (Rbe = 10 Q) 

Ic = 10 mA 

20 



V 

V(BR)CEO* 

Collector-emitter Breakdown 
Voltage (Ib = 0) 

Ic = 10 mA 

15 



V 

VcE(sat)* 

Collector-emitter Saturation 

Ic = 10 mA 

Ib = 1 mA 



0.25 

V 

Voltage 

Ic = 100 mA 

for BSX19 

Ib = 10 mA 



0.6 

V 




Ic = 10 mA 
for BSX20 

Ib = 0.6 mA 



0.3 

V 



Ic = 10 mA 

Ib =0.3 mA 



0.3 

V 

Vbe 

Base-emitter Voltage 

Ic =30 pA 

Tamb = 1 00 °C 

Vce = 20 V 

0.35 



V 

VBE(sat)* 

Base-emitter Saturation 

Ic = 10 mA 

Ib = 1 mA 

0.7 


0.85 

V 


Voltage 

Ic = 100 mA 

Ib = 10 mA 



1.5 

V 

hpE* 

DC Current Gain 

for BSX19 

Ic = 10 mA 

Vce = 1 V 

20 


60 




Ic = 100 mA 

Vce = 2 V 

10 






Ic = 10 mA 

Tamb = ~ 55 °C 

for BSX20 

Vce = 1 V 

10 






Ic = 10 mA 

Vce = 1 V 

40 


120 




Ic = 100 mA 

> 

CvJ 

II 

LU 

o 

> 

20 






Ic = 10 mA 

Tamb = ~ 55 °C 

Vce = 1 V 

20 




fl 

Transition Frequency 

Ic = 10 mA 
for BSX19 

Vce = 10 V 

400 

500 


MHz 



for BSX20 


500 

600 


MHz 

Cebo 

Emitter-base Capacitance 

Ic =0 

< 

m 

03 

II 

< 



4.5 

PF 

o 

HI 

o 

Collector-base Capacitance 

Ie =0 

VcB = 5 V 



4 

PF 

ts** 

Storage Time 

Ic = 10 mA 

Vcc =10 V 







Ibi = — Ib 2 =10 mA 








for BSX19 


5 

10 

ns 




for BSX20 


6 

13 

ns 


* Pulsed : pulse duration = SOOps, duty cycle = 1% ** See test circuit. 
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BSX19-BSX20 


DC Current Gain (for BSX20 only). Transition Frequency. 


6-1948 



-50 0 50 100 150 TjCC) 0 10 20 


Test circuit for ts. 



4/4 


SGS-THOMSON 








SCS-THOMSON 


BSX26 


HIGH-SPEED SATURATED SWITCH 


DESCRIPTION 

The BSX26 is a silicon planar epitaxial NPN 
transistor in Jedec TO-18 metal case. It is designed 
for switching applications up to 500 mA. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

o 

CQ 

o 

> 

Collector-base Voltage (Ie =0) 

40 

V 

VcES 

Collector-emitter Voltage (Vbe = 0) 

40 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib = 0) 

15 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

4 

V 

Ic 

Collector Current 

500 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.36 

W 


3t Tcase — 25 °C 

1.2 

W 


St T case — 100 

0.68 

W 

Tstg. Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


November 1988 
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BSX26 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current 

Vqe = 20 V 




0.5 

pA 


o' 

II 

UJ 

CO 

> 

Vce =20 V 

Tamb = 85 °C 



15 

pA 

V(BR)CB0 

Collector-base Breakdown 
Voltage (Ie =0) 

Ic = 100 pA 

40 



V 

V(BR)CES 

Collector-emitter Breakdown 
Voltage (Vbe =0) 

Ic = 100 pA 

40 



V 

V(BR)CE0* 

Collector-emitter Breakdown 
Voltage (Ib =0) 

Ic = 10 mA 

15 



V 

V(BR)EBO 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie = 100 pA 

4 



V 

VcE(sat)* 

Collector-emitter Saturation 

Ic = 30 mA 

Ib = 3 mA 


0.16 

0.18 

V 

Voltage 

Ic = 100 mA 

Ib = 10 mA 


0.18 

0.28 

V 



Ic = 300 mA 

Ib = 30 mA 


0.39 

0.5 

V 



Ic = 30 mA 

Tamb = 85 °C 

Ib = 3 mA 


0.18 

0.3 

V 

VBE(sat)* 

Base-emitter Saturation 

Ic = 30 mA 

Ib = 3 mA 

0.75 

0.82 

0.95 

V 

Voltage 

Ic = 100 mA 

Ib = 10 mA 


0.97 

1.2 

V 



Ic = 300 mA 

Ib = 30 mA 


1.3 

1.7 

V 

hpE* 

DC Current Gain 

Ic = 30 mA 

Vce = 0.4 V 

30 

60 

120 




Ic = 100 mA 

Vce = 0.5 V 

25 

55 





Ic = 300 mA 

< 

o 

m 

II 

< 

15 




fl 

Transition Frequency 

Ic = 30 mA 
f = 100 MHz 

Vce = 10 V 

350 

550 


MHz 

Cebo 

Emitter-base Capacitance 

Ic =0 

Veb = 0.5 V 







f = 1 MHz 



6.5 

8 

pF 

CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

VcB = 5 V 


3.3 

5 

PF 

ts 

Storage Time 

Ic =10 mA 

Vce =10 V 







II 

m 

I 

II 

m 

10 mA 


8 

18 

ns 

ton 

Turn-on Time 

Ic = 300 mA 
Ibi =30 mA 

Vec = 15 V 


9 

15 

ns 

toff** 

Turn-off Time 

Ic = 300 mA 

Vec =15 V 







II 

CM 

m 

I 

II 

CQ 

30 mA 


15 

25 

ns 


* Pulsed : pulse duration = SOOps, duty cycle = 1% ** See test circuit. 
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Test circuit for ton, toff. 





PULSE GENERATOR : 
tr, tf < 1 .Ons 
PW > 240ns 
ZiN = 50Q 


TO OSCILLOSCOPE : 
tr < 1 .Ons 
ZiN - 10OKQ 
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BSX28 


HIGH-SPEED SATURATED SWITCH 


DESCRIPTION 

The BSX28 is a silicon planar epitaxial NPN transi¬ 
stor in Jedec TO-18 metal case. It is designed 
specifically for high speed saturated switching ap¬ 
plications. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

30 

V 

VcES 

Collector-emitter Voltage (Vbe = 0) 

30 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

12 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

4.5 

V 

Ic 

Collector Current 

500 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.36 

W 


^t Tcase — 25 °C 

1.2 

W 


^t Tcase — 100 

0.68 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


November 1988 
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BSX28 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current 
(Vbe = 0) 

VcE = 20 V 




0.4 

^lA 



VcE =20 V 

Tamb = 85 °C 



10 

|iA 

V(BR)CB0 

Collector-base Breakdown 
Voltage (Ie =0) 

Ic = 10 mA 

30 



V 

V(BR)CES 

Collector-emitter Breakdown 
Voltage (Vbe = 0) 

Ic = 10|iA 

30 



V 

V(BR)CE0* 

Collector-emitter Breakdown 
Voltage (Ib = 0) 

Ic = 10 mA 

12 



V 

V(BR)EB0 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie = 100 ^lA 

4.5 



V 

VcE(sat)* 

Collector-emitter Saturation 
Voltage 

Ic = 10 mA 

Ib = 1 mA 


0.15 

0.2 

V 



Ic = 30 mA 

Ib = 3 mA 


0.18 

0.25 

V 



Ic =100 mA 

Ib = 10 mA 


0.3 

0.5 

V 



Ic = 10 mA 

Tamb = 85 °C 

Ib = 1 mA 


0.17 

0.3 

V 

VBE(sat)* 

Base-emitter Saturation 
Voltage 

Ic = 10 mA 

Ib = 1 mA 

0.72 

0.8 

0.87 

V 



Ic = 30 mA 

Ib = 3 mA 


0.9 

1.15 

V 



Ic = 100 mA 

Ib = 10 mA 


1.1 

1.6 

V 

hFE* 

DC Current Gain 

Ic = 10 mA 

VcE = 0.35 V 

30 

70 

120 




Ic = 30 mA 

VcE = 0.4 V 

25 

70 





Ic =100 mA 

< 

o 

m 

II 

< 

15 

50 



fl 

Transition Frequency 

Ic =20 mA 

VcE = 10 V 







f = 100 MHz 


400 

650 


MHz 

CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

VcB = 5 V 


2.3 

4 

PF 

ts 

Storage Time 

Ic = 10 mA 

Vcc = 10 V 







11 

1 

CD 

II 

10 mA 


6.5 

13 

ns 

ton 

Turn-on Time 

Ic = 30 mA 
Ibi = 3 mA 

Vcc = 2 V 


9 

15 

ns 

toff 

Turn-off Time 

Ic = 30 mA 

Vcc = 2 V 


13 

20 

ns 



Ibi “ Ib 2 =3 mA 






* Pulsed : pulse duration = 300 ms, duty cycle = 1 %. 
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BSX29 


SWITCH AND RF AMPLIFIER 


DESCRIPTION 

The BSX29 is a silicon planar epitaxial PNP tran¬ 
sistor in Jedec TO-18 metal case. It is designed for 
saturated and nonsaturated switching circuits requi¬ 
ring up to 200mA of collector current. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

- 12 

V 

VcES 

Collector-emitter Voltage (Vbe = 0) 

- 12 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib = 0) 

- 12 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

- 4 

V 

Ic 

Collector Current 

-200 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.36 

W 


at Tease — 25 °C 

1.2 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


December 1988 
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BSX29 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current 
(Vbe = 0) 

VcE = -6 V 




- 80 

nA 



VcE =-6 V 

Tamb - 85 °C 



-5 

pA 

V(BR)CBO 

Collector-base Breakdown 
Voltage (Ie = 0) 

Ic=-10mA 

- 12 



V 

V(BR)CES 

Collector-emitter Breakdown 
Voltage (Vbe = 0) 

lc=-10pA 

- 12 



V 

V(BR)CEO* 

Collector-emitter Breakdown 
Voltage (Ib =0) 

Ic =- 10 mA 

- 12 



V 

V(BR)EBO 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie =- 100 pA 

-4 



V 

VcE(sat)* 

Collector-emitter Saturation 
Voltage 

Ic =- 10 mA 

Ib = - 1 mA 


- 0.07 

- 0.15 

V 



Ic =- 30 mA 

Ib = - 3 mA 


-0.1 

-0.2 

V 



Ic =- 100 mA 

Ib =- 10 mA 


-0.25 

-0.5 

V 



Ic =- 30 mA 

Tamb = 35 °C 

Ib = - 3 mA 


-0.15 

-0.4 

V 

VBE(sat)* 

Base-emitter Saturation 
Voltage 

Ic =- 10 mA 

Ib = - 1 mA 

-0.75 


- 0.95 

V 



Ic =- 30 mA 

Ib =- 3 mA 

-0.80 


- 1 

V 



Ic = - 100 mA 

Ib =- 10 mA 


- 1.4 

- 1.7 

V 

hpE* 

DC Current Gain 

Ic = - 10 mA 

VcE =- 0.3 V 

25 

50 





Ic =- 30 mA 

VcE =-0.5 V 

30 

60 

120 




Ic = - 100 mA 

< 

o 

m 

II 

1 

< 

20 

40 



fl 

Transition Frequency 

Ic =- 30 mA 
f = 100 MHz 

VcE =- 10 V 

400 

700 


MHz 

Cebo 

Emitter-base Capacitance 

o 

II 

o 

Veb =-0.5 V 







f = 1 MHz 



3.8 

6 

PF 

OcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

VcB = -5 V 


3.3 

6 

PF 

ton 

Turn-on Time 

Ic = - 30 mA 
Ibi =- 1.5 mA 

Vcc = - 2 V 


25 

60 

ns 

toff 

Turn-off Time 

Ic =- 30 mA 

Vcc = - 2 V 







Ib1 =- Ib2 =- 

1.5 mA 


35 

90 

ns 


* Pulsed : pulse duration = SOOps, duty cycle = 1%. 
** See test circuit. 
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BSX32 


HIGH-VOLTAGE, HIGH-CURRENT SWITCH 


DESCRIPTION 

The BSX32 is a silicon planar epitaxial NPN 
tran- sistor in Jedec TO-39 metal case. It is des¬ 
igned for high voltage, high current switching appli- 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie = 0) 

65 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib =0) 

40 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

6 

V 

Ic 

Collector Current 

1 

mA 

Ptot 

Total Power Dissipation at Tamb ^ 25 °C 

0.8 

W 


at T case — 25 °C 

3.5 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 55 to 200 

°C 


October 1988 
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BSX32 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

50 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

219 

°C/W 


ELECTRICAL CHARACTERISTICS (Ta^b = 25 unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 
(Ie = 0) 

Vcb = 50 V 


0.25 

4 

pA 

V(BR)CBO 

Collector-base Breakdown 
Voltage (Ie =0) 

Ic = 100 pA 

65 



V 

V(BR)CE0* 

Collector-emitter Breakdown 
Voltage (1b = 0) 

Ic = 10 mA 

40 



V 

V(BR)EB0 

Emitter-base Breakdown 
Voltage (Ic =0) 

Ie =100pA 

6 



V 

VcE(sat)* 

Collector-emitter Saturation 
Voltage 

Ic = 100 mA 

Ib = 10 mA 


0.17 

0.25 

V 



Ic = 500 mA 

Ib = 50 mA 


0.36 

0.5 

V 



Ic =1A 

Ib =100 mA 


0.6 

0.85 

V 

VBE(sat)* 

Base-emitter Saturation 
Voltage 

Ic = 100 mA 

Ib = 10 mA 


0.8 

0.9 

V 



Ic = 500 mA 

Ib = 50 mA 



1.5 

V 



Ic =1 A 

Ib = 100 mA 



2 

V 

hpE* 

DC Current Gain 

Ic = 10 mA 

VcE = 1 V 

30 

60 





Ic = 100 mA 

VcE = 1 V 

60 

90 

150 




Ic = 500 mA 

VcE = 1 V 

25 

60 





Ic =1 A 

VcE = 5 V 

20 

60 





< 

o 

m 

11 

< 

T amb = ~ 55 °C 
Ic = 100 mA 

30 

45 






Ic = 500 mA 

15 

35 



fj 

Transition Frequency 

Ic = 50 mA 
f = 100 MHz 

VcE = 10 V 


400 


MHz 

Cebo 

Emitter-base Capacitance 

Ic = 0 
f = 1 MHz 

Veb =0.5 V 


40 

55 

PF 

Ccbo 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

Vcb =10 V 


6 

10 

pF 

ton 

Turn-on Time 

Ic = 500 mA 
Ibi = 50 mA 

Vcc = 30 V 


22 

35 

ns 

toff 

Turn-off Time 

Ic = 500 mA 

Vcc = 30 V 







OD 

II 

I 

II 

50 mA 


40 

60 

ns 


* Pulsed : pulse duration = 300 |is, duty cycle = 1 %. 
** See test circuit. 
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HIGH-VOLTAGE, HIGH-CURRENT SWITCH 


DESCRIPTION 

The BSX33 is a silicon planar epitaxial NPN tran¬ 
sistor in Jedec TO-18 metal case, designed for high 
voltage and high current switching applications. It 
features useful current gain from 100|iA to 500mA 
and a low saturation voltage allowing switching ope¬ 
ration at 1 A. 



INTERNAL SCHEMATIC DIAGRAM 


BQ 


NPN 



ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie = 0) 

85 

V 

o 

o 

> 

Collector-emitter Voltage (Ib =0) 

55 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

7 

V 

Ic 

Collector Current 

1 

A 

Ptot 

Total Power Dissipation at Tamb ^ 25 °C 

0.5 

W 


3t Tcase — 25 °C 

1.8 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 55 to 200 

°C 


December 1988 
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BSX33 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

97 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

350 

°C/W 


ELECTRICAL CHARACTERISTICS (Ta^b = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

VcB =60 V 




10 

nA 


(Ie =0) 

VcB =60 V 

Tamb — 1 50 °C 



10 

pA 

Iebo 

Emitter Cutoff Current 

(lc=0) 

Veb=5V 



10 

nA 

V(BR)CB0 

Collector-base Breakdown 
Voltage (Ie =0) 

Ic =100pA 

85 



V 

V(BR)CEO * 

Collector-emitter 

Ic “ 30 mA 


55 



V 


Breakdown Voltage (Ib = 0) 






V(BR)EBO 

Emitter-base Breakdown 
Voltage (Ic - 0) 

Ie = 100 |iA 

7 



V 

VcE(sat)* 

Collector-emitter Saturation 

Ic = 50 mA 

Ib = 5 mA 


0.08 


V 

Voltage 

Ic =150 mA 

Ib = 15 mA 


0.15 

0.3 

V 



Ic =1 A 

Ib = 0.1 mA 


0.6 

1 

V 

VBE(sat)* 

Base-emitter Saturation 

Ic = 50 mA 

1 B = 5 m A 


0.76 


V 

Voltage 

Ic =150 mA 

Ib = 15 mA 


0.85 

1.1 

V 



Ic =1 A 

Ib = 0.1 mA 


1.2 

1.6 

V 

hpE* 

DC Current Gain 

Ic =100pA 

VcE = 1 V 

20 

50 





Ic = 10 mA 

VcE = 1 V 

50 

85 





Ic = 50 mA 

VcE = 1 V 

50 

95 





Ic = 150 mA 

VcE = 1 V 

40 

80 





Ic = 500 mA 

VcE = 1 V 

20 

45 



hfe 

Small Signal Current Gain 

Ic = 1 mA 
f = 1 kHz 

VcE = 5 V 


85 



fl 

Transition Frequency 

Ic = 50 mA 
f = 20 MHz 

VcE =10 V 

60 

90 


MHz 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb =0.5 V 


50 

80 

PF 

CcBO 

Collector-base Capacitance 

Ie =0 
f =1 MHz 

VcB =10 V 


12 

20 

pF 

hie 

Input Impedance 

Ic = 1 mA 
f = 1 kHz 

VcE = 5 V 


2 


kQ 

hre 

Reverse Voltage Transfer 
Ratio 

Ic = 1 mA 
f = 1 kHz 

< 

o 

m 

11 

cn 

< 


2.2x 10'4 



hoe 

Output Admittance 

Ic = 1 mA 
f = 1 kHz 

VcE = 5 V 


8 


ps 

ton 

Turn-on Time 

Ic = 150 mA 
Ibi = 7.5 mA 

Vcc = 20 V 


120 

200 

ns 

toff 

Turn-off Time 

Ic = 150 mA 

Vcc = 20 V 


350 

800 

ns 



IBI =- IB2 = 

7.5 mA 



* Pulsed : pulse duration = 300|j,s, duty cycle = 1%. 
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BSX39 


HIGH-SPEED SATURATED SWITCH 


DESCRIPTION 

The BSX39 is a silicon planar epitaxial NPN tran¬ 
sistor in Jedec TO-18 metal case. It is designed for 
very fast switching applications up to 500 mA. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie = 0) 

45 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib = 0) 

20 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

5 

V 

Ic 

Collector Current 

500 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.36 

W 


at T case — 25 °C 

1.2 

W 


at T case — 1 00 

0.68 

W 

Tstgj Tj 

Storage and Junction Temperature 

- 55 to 200 

°C 


October 1988 
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BSX39 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

X/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current 

VcE = 20 V 




0.1 

pA 


o' 

II 

m 

> 

VcE =20 V 

Tamb = 1 25 °C 



30 

pA 

V(BR)CBO 

Collector-base Breakdown 
Voltage (Ie =0) 

Ic = 10 pA 

45 



V 

V(BR)CE0* 

Collector-emitter Breakdown 
Voitage (Ib = 0) 

Ic = 10 mA 

20 



V 

V(BR)EB0 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie = 100 pA 

5 



V 

VcE(sat)* 

Collectro-emitter Saturation 

Ic = 30 mA 

Ib = 3 mA 


0.15 

0.18 

V 


Voltage 

Ic = 100 mA 

Ib = 10 mA 


0.18 

0.28 

V 



Ic = 300 mA 

Ib = 30 mA 


0.39 

0.5 

V 



Ic = 30 mA 

Tamb = 85 °C 

Ib = 3 mA 


0.17 

0.3 

V 

VBE(sat)* 

Base-emitter Saturation 

Ic = 30 mA 

Ib = 3 mA 

0.75 

0.8 

0.95 

V 

Voltage 

Ic = 100 mA 

Ib = 10 mA 


0.9 

1.2 

V 



Ic = 300 mA 

Ib = 30 mA 


1.1 

1.7 

V 

hpE* 

DC Current Gain 

Ic = 30 mA 

VcE = 0.4 V 

40 

60 

120 




Ic = 100 mA 

VcE = 0.5 V 

25 

55 





Ic = 300 mA 

< 

o 

m 

II 

< 

15 

40 





Ic = 30 mA 

VcE = 0.4 V 







Tamb = ~ 55 

€ 

12 




fl 

Transition Frequency 

Ic = 30 mA 
f = 100 MHz 

VcE =10 V 

350 

600 


MHz 

Cebo 

Emitter-base Capacitance 

Ic =0 

f = 1 MHz 

Veb =0.5 V 


7 

8 

PF 

CcBO 

Coilector-base Capacitance 

Ie =0 
f = 1 MHz 

VcB = 5 V 


4 

5 

pF 

ts 

Storage Time 

Ic = 10 mA 

Vcc = 10 V 




ns 



II 

CM 

CQ 

I 

II 

CQ 

10 mA 


8 

18 


ton 

Turn-on Time 

Ic = 300 mA 
Ibi = 30 mA 

Vcc =10 V 


9 

15 

ns 

toff** 

Turn-off Time 

Ic = 300 mA 

< 

o 

o 

II 

o 

< 




ns 



Ibi ~ Ib 2 = 30 mA 


15 

25 



* Pulsed : pulse duration = 300 \is, duty cycle = 1 %. 
** See test circuit. 
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BSX39 _ 

Emitter-base and Collector-base Capacitances. Collector Cut off Current. 


G-3130 G-3131 



Test circuit for ton, toff. 
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BSX45 

BSX46 


MEDIUM POWER AMPLIFIERS 


DESCRIPTION 

The BSX45 and BSX46 are silicon planar epitaxial 
NPN transistors in Jedec TO-39 metal case, inten¬ 
ded for use in medium power general industrial ap¬ 
plications. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

BSX45 

BSX46 

Unit 

VcES 

Collector-emitter Voltage (Vbe = 0) 

80 

100 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

40 

60 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

7 

V 

Ic 

Collector Current 

1 

A 

Ib 

Base Current 

0.2 

A 

P tot 

Total Power Dissipation at Tease ^ 25 °C 

5 

W 

Tstg> Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


October 1988 
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BSX45-BSX46 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

35 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

200 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current 

VcE = 60 V 




30 

nA 


(Vbe =0) 

VcE = 60 V 

Tamb = 1 50 °C 



10 

|j,A 

ICEX 

Collector Cutoff Current 
(Vbe =-0.2 V) 

VcE =60 V 

Tamb = 1 00 °C 



50 

|iA 

Iebo 

Emitter Cutoff Current 

(lc=0) 

Veb = 5 V 



10 

nA 

V(BR)CES 

Collector-emitter Breakdown 
Voltage (Vbe = 0 ) 

Ic = 100 |iA 

for BSX45 

80 



V 




for BSX46 

100 



V 

V(BR)CE0 * 

Collector-emitter Breakdown 
Voltage (Ib = 0) 

Ic = 30 mA 

for BSX45 

40 



V 




for BSX46 

60 



V 

V(BR)EBO 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie = 100 ^lA 

7 



V 

VcE(sat)* 

Collector-emitter Saturation 
Voltage 

Ic = 1 A 

Ib =0.1 A 


0.7 

1 

V 

Vbe * 

Base-emitter Voltage 

Ic =0.1 A 

VcE = 1 V 



1 

V 



Ic = 0.5 A 

VcE = 1 V 

0.75 


1.5 

V 



Ic = 1 A 

Vce = 1 V 


1.3 

2 

V 

hpE * 

DC Current Gain 

Ic = 0.1 mA 

VcE = 1 V 

Gr. 6 

10 

28 






Gr. 10 

15 

40 






Gr. 16 

25 

90 





Ic = 100 mA 

Vce = 1 V 

Gr. 6 

40 

63 

100 





Gr. 10 

63 

100 

160 





Gr. 16 

100 

160 

250 




Ic = 500 mA 

Vce = 1 V 

Gr. 6 

15 

25 






Gr. 10 

25 

40 






Gr. 16 

35 

60 





Ic = 1 A 

Vce = 1 V 

Gr. 6 


15 






Gr. 10 


20 






Gr. 16 


30 



fr 

Transition Frequency 

Ic = 50 mA 

Vce = 10 V 







f =20 MHz 


50 



MHz 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb =0.5 V 



80 

PF 


* Pulsed : pulse duration = 300iJ,s, duty cycle = 1%. 
** See test circuit. 
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BSX45-BSX46 


ELECTRICAL CHARACTERISTICS (continued) 
Symbol | Parameter | Tes 


Parameter 

Test Conditions | 

Min. 

Typ. 

Max. 

Uni 

Collector-base Capacitance 

Ie =0 

VcB = 10 V 






f = 1 MHz 

for BSX45 



25 

PF 



for BSX46 



20 

PF 

Noise Figure 

Ic = 100 pA 

VcE =10 V 




dB 


Rg = 1 kQ 

f = 1 kHz 


3.5 



Turn-on Time 

Ic = 100 mA 
Ibi = 5 mA 

Vcc =20 V 



200 

ns 

Turn-off Time 

Ic = 100 mA 

Vcc =20 V 




ns 


Ibi = - Ib2 = 

5 mA 



850 


■I 

I 

■ 

■ 


* Pulsed : pulse duration = SOOps, duty cycle = 1%. 
** See test circuit. 

Safe operating areas 


Collector-emitter Saturation Voltage. 


c s IrMAxU 
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^ * REPETITIVE P 








Base-emitter Saturation Voltage. 


DC Current Gain. 
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BSX88A 



SCS-THOMSON 


HIGH FREQUENCY, HIGH SPEED 


DESCRIPTION 

The BSX88A is a silicon planar epitaxial NPN tran¬ 
sistor specially designed as high speed saturated 
logic switch. It features 20 Volt. Vceo, low saturation 
voltage and fast switching times from 10 to 300mA. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

40 

V 

Vceo 

Collector-emitter Voltage (Ib =0) 

20 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

5.5 

V 

Ic 

Collector Current 

500 

mA 

Ptot 

Total Power Dissipation at Tamb ^ 25 °C 

0.36 

W 


St Tease — 25 °C 

1.2 

W 

Tstg. Tj 

Storage and Junction Temperature 

- 55 to 200 

°C 


November 1988 
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BSX88A 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

145 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current 
(Veb =0) 

VcE =20 V 



0.3 

pA 

V(BR)CB0 

Collector-base Breakdown 
Voltage (Ie =0) 

Ic = 100 pA 

40 



V 

V(BR)EB0 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie =100mA 

5.5 



V 

V(BR)CEO* 

Collector-emitter Breakdown 
Voltage (Ib =0) 

Ic = 10 mA 

20 



V 

VcE(sat)* 

Collector-emitter Saturation 

Ic = 10 mA 

Ib = 1 mA 



0.18 

V 

Voltage 

Ic = 100 mA 

Ib = 10 mA 



0.39 

V 

VBE(sat)* 

Base-emitter Saturation 

Ic =10 mA 

Ib = 1 mA 

0.72 

0.77 

0.8 

V 

Voltage 

Ic = 100 mA 

Ib = 10 mA 



1.2 

V 

hpE* 

DC Current Gain 

Ic = 0.5 mA 

VcE = 1 V 

15 

30 





Ic =10 mA 

VcE = 1 V 

30 

50 





Ic =100 mA 

VcE = 1 V 

35 

55 



hfe 

High Frequency Current 

Gain (f = 100 MHz) 

Ic = 30 mA 

VcE =10 V 

3.5 

5.8 



CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

Vcb = 0.5 V 


3 

5 

PF 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb =0.5 V 


7 

8 

PF 

ts 

Change Storage Time 
Constant 

CM 

m 

fl 

m 

II 

_o 

= 10 mA 



20 

ns 

ton 

Turn-on Time 

Ic =10 mA 
Vbe = — 2 V 

Ibi = 3 mA 



30 

ns 

toff** 

Turn-off Time 

Ic = 10 mA 
Vbe = - 2 V 

Ibi = 3 mA 



70 

ns 


* Pulsed : pulse duration = SOOps, duty cycle = 1%. 
** See test circuit. 


DC Pulse Current Gain vs. Collector Current. Collector Saturation Voltage vs. Collector Current. 
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BSX88A 


Base Saturation Voltage vs. Collector Current. 



Input and Output Capacitance vs. Reverse Bias 
Voltage. 



High Frequency Current Gam vs. Collector Current 



1 10 lc(mA) 


Switching Times vs. Collector Current. 
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BSX88A 


TEST CIRCUITS 


Test circuit for ton, toff. 



Test circuit for ts. 
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BSX93 


HIGH-FREQUENCY SATURATED SWITCH 


DESCRIPTION 

The BSX93 is a silicon planar epitaxial NPN tran¬ 
sistor in Jedec TO-18 metal case. It is designed 
specifically for high-speed saturated switching ap¬ 
plications. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

o 

m 

o 

> 

Collector-base Voltage {Ie =0) 

40 

V 

VcES 

Collector-emitter Voltage (Vbe = 0) 

40 

V 

o 

o 

> 

Collector-emitter Voltage (Ib =0) 

15 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

5 

V 

Ic 

Collector Current 

150 

mA 

ICM 

Collector Peak Current (t = 10 |is) 

500 

mA 

Ptot 

Total Power Dissipation at Tamb ^ 25 °C 

0.36 

W 


at Tease — 25 °C 

1 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


December 1988 
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BSX93 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

175 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°C/W 


ELECTRICAL CHARACTERISTICS (T^rub = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

(Ie =0) 

o 

o 

LO 

II 

.D 

E 

> > 
o o 

CM <M 

II II 

CQ CQ 
O O 

> > 



0.2 

70 

|iA 

^lA 

V(BR)CB0 

Collector-base Breakdown 
Voltage (Ie =0) 

Ic =10 |iA 

40 



V 

V(BR)CES* 

Collector-emitter Breakdown 
Voltage (Vbe = 0) 

Ic = 10 |iA 

40 



V 

V(BR)CE0* 

Collector-emitter Breakdown 
Voltage (Ib =0) 

Ic = 10 mA 

15 



V 

V(BR)EB0 

Collector-emitter Breakdown 
Voltage (Ic = 0) 

Ie = 10 pA 

5 



V 

VcE(sat)* 

Collector-emitter Saturation 
Voltage 

Ic = 10 mA Ib = 1 mA 


0.15 

0.2 

V 

Vbe* 

Base-emitter Voltage 

Ic = 10 mA Vce =1 V 


0.7 


V 

VBE(sat)* 

Base-emitter Saturation 
Voltage 

Ic = 10 mA Ib = 1 nriA 

0.72 

0.75 

0.85 

V 

hpE* 

DC Current Gain 

Ic =10 mA Vce =1 V 

Ic = 100 mA Vce = 1 V 

Ic = 10 mA Vce = 1 V 

Tamb = — 55 °C 

40 

20 

20 

80 

70 

40 

120 


fj 

Transition Frequency 

Ic = 10 mA Vce = 10 V 

f = 100 MHz 

400 

650 


MHz 

Cebo 

Emitter-base Capacitance 

Ic = 0 Veb = 0.5 V 

f = 1 MHz 


3.8 

6 

PF 

CcBO 

Collector-base Capacitance 

Ie = 0 VcB = 5 V 

f = 1 MHz 


2.5 

4 

pF 

ts 

Storage Time 

lc=10mA Vce = 10 V 

Ibi = - Ib 2 = 10 mA 


6 

13 

ns 

ton 

Turn-on Time 

03 O 

CO o 

II 

< 

o 

o 

II 

CO 

< 


9 

12 

ns 

toff** 

Turn-off Time 

Ic = 10 mA Vec = 3 V 

Ibi =3 mA Ib 2 =“1.5 mA 


13 

18 

ns 


* Pulsed ; pulse duration = 300 ps, duty cycle = 1 % 
** See test circuit. 
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BSY53 

BSY54 


GENERAL PURPOSE AMPLIFIERS 


DESCRIPTION 

The BSY53 and BSY54 are silicon planar epitaxial 
NPN transistors in Jedec TO-39 metal case, inten¬ 
ded for use in general purpose amplifiers. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

75 

V 

VcEO 

Collector-emitter Voltage (Ib = 0) 

30 

V 

Vebo 

Emitter-base Voltage (Ie =0) 

7 

V 

Ic 

Collector Current 

750 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.8 

mW 


St Tcase — 25 °C 

3 

mW 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


November 1988 
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BSY53-BSY54 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

58 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

220 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff 

VcB = 60 V 




10 

nA 


Current (Ie = 0) 

VcB = 60 V 

Tamb = 1 50 °C 



10 

pA 

Iebo 

Emitter Cutoff Current 

(lc=0) 

< 

m 

01 

II 

Ui 

< 



10 

nA 

VcE (sat)* 

Collector-emitter 

Ic = 150 mA 

Ib = 15 mA 


0.15 

0.6 

V 

Saturation Voltage 

Ic = 500 mA 

Ib = 50 mA 


0.5 

1.2 

V 

VbE (sat) * 

Base-emitter 

Saturation Voltage 

Ic = 150 mA 

Ib = 15 mA 


0.95 

1.2 

V 

hpE* 

DC Current Gain 

for BSY53 








Ic = 0.1 mA 

VcE =10 V 

20 

40 





Ic = 1 mA 

VcE =10 V 


50 





Ic = 10 mA 

VcE =10 V 

35 

65 





Ic = 150 mA 

VcE =10 V 

40 


120 




Ic = 500 mA 

for BSY54 

VcE =10 V 

20 

35 





Ic =0.01 mA 

VcE =10 V 

20 

55 





Ic = 0.1 mA 

VcE =10 V 

35 

80 





Ic = 1 mA 

VcE = 10 V 


100 





Ic = 10 mA 

VcE =10 V 

75 

135 





Ic = 150 mA 

VcE =10 V 

100 


300 




Ic = 500 mA 

VcE =10 V 

40 

60 



fl 

Transition Frequency 

Ic = 50 mA 
f =50 MHz 

VcE =10 V 


100 


MHz 

CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

> 

o 

11 

CD 

o 

> 


10 


PF 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb =0.5 V 


23 


PF 

NF 

Noise Figure 

Ic = 0.3 mA 

Rg = 1.5 ka 

VcE = 10 V 


3 

8 

dB 



f = 30 Hz to 15 kHz 





hfe 

Small Signal Current Gain 

Ic = 1 mA 
f = 1 kHz 

VcE =10 V 

for BSY53 

30 


150 




for BSY54 

50 


250 


hie 

Input Impedance 

Ic = 1 mA 
f = 1 kHz 

VcE =10 V 

for BSY53 

0.8 


4.5 

kQ 



for BSY54 

1.6 


9 

kQ 

hre 

Reverse Voltage Ratio 

Ic = 1 mA 
f = 1 kHz 

VcE =10 V 



3X10“'' 


hoe 

Output Impedance 

Ic = 1 mA 
f = 1 kHz 

VcE =10 V 

for BSY53 

3.5 


10 

pS 



for BSY54 

4.5 


12.5 

pS 


Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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BSY55 

BSY56 


GENERAL PURPOSE AMPLIFIERS 


DESCRIPTION 

The BSY55 and BSY56 are silicon planar epitaxial 
NPN transistors in Jedec TO-39 metal case, inten¬ 
ded for use in high performance amplifier, oscillator 
and switching circuits. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

120 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib =0) 

80 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

7 

V 

Ic 

Collector Current 

500 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 “C 

0.8 

W 


3t Tcase — 25 °C 

3 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


November 1988 
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BSY55-BSY56 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

58 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

220 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff 

VcB = 90 V 




10 

nA 


Current (Ie =0) 

VcB =90 V 

Tamb ~ 1 50 °C 



10 

pA 

Iebo 

Emitter Cutoff Current 

(Ic =0) 

Veb = 5 V 



10 

nA 

VcE (sat)* 

Collector-emitter 

Saturation Voltage 

Ic = 150 mA 

Ib = 15 mA 


0.2 

0.6 

V 

Vbe (sat)* 

Base-emitter 

Ic - 150 mA 

Ib - 15 mA 


1 

1.3 

V 


Saturation Voltage 





hpE* 

DC Current Gain 

for BSY55 








Ic =0.1 mA 

VcE =10 V 

20 

50 





Ic = 1 mA 

VcE =10 V 


60 





Ic = 10 mA 

VcE = 10 V 

35 

65 





Ic =150 mA 

VcE = 10 V 

40 


120 




Ic = 500 mA 

for BSY56 

VcE = 10 V 


20 





Ic = 0.1 mA 

VcE =10 V 

35 

100 





Ic = 1 mA 

VcE =10 V 


125 





Ic =10 mA 

VcE =10 V 

75 

180 





Ic =150 mA 

VcE = 10 V 

100 


300 




Ic = 500 mA 

VcE = 10 V 


35 



fi 

Transition Frequency 

Ic = 50 mA 
f = 50 MHz 

VcE =10 V 


100 


MHz 

CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

VcB =10 V 


10 


PF 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb = 0.5 V 


23 


PF 

NF 

Noise Figure 

Ic = 0.3 mA 

Rg =1.5 kQ 

VcE=10V 


6 


dB 



f =30 Hz to 15kHz 





hfe 

Small Signal Current Gain 

Ic = 1 mA 

VcE = 10 V 







f = 1 kHz 

for BSY55 

30 


150 





for BSY56 

60 


250 


hie 

Input Impedance 

Ic = 1 mA 

VcE =10 V 







f = 1 kHz 

for BSY55 

0.8 


5 

kQ 




for BSY56 

1.6 


9 

kQ 

hre 

Reverse Voltage Ratio 

Ic = 1 mA 
f = 1 kHz 

VcE = 10 V 



3X10-'* 


hoe 

Output Admittance 

Ic = 1 mA 

< 

o 

m 

II 

o 

< 







f = 1 kHz 

for BSY55 

2 


7 

|iS 




for BSY56 

3 


10 

pS 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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2N708 



SCS-mOMSON 

D D(gi 


HIGH-SPEED SATURATED SWITCH 


DESCRIPTION 

The 2N708 is a silicon planar epitaxial NPN transis¬ 
tor in Jedec TO-18 metal case, designed for very 
fast switching applications. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

40 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib =0) 

15 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

5 

V 

Ic 

Collector Current 

200 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.36 

W 


St Tcase — 25 °C 

1.2 

W 

Tstg ; Tg 

Storage and Junction Temperature 

- 65 to 200 

°C 


October 1988 
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2N708 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 2.5°C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

IcBO 

Collector Cutoff Current 

(Ie =0) 

p 

o 

LO 

II 

jQ 

E 

H 

> > 
o o 

CM CM 

II II 

CQ CQ 

o o 

> > 



25 

15 

nA 

pA 

V(BR)CBO 

Collector-base Breakdown 

Voltage 

(Ie =0) 

Ic = 100 pA 

40 



V 

V(BR)CEO* 

Collector-emitter Breakdown 
Voltage 

(Ib =0) 

Ic = 10 mA 

15 



V 

V(BR)EBO 

Emitter-base Breakdown 
Voltage 

(lc=0) 

Ie = 10 |iA 

5 



V 

Iebo 

Emitter Cutoff Current 
(lc = 0) 

Veb = 4 V 



100 

nA 

VcE(sat)* 

Collector-emitter Saturation 
Voltage 

Ic = 10 mA Ib = 1 mA 



0.4 

V 

VBE(sat)* 

Base-emitter Saturation 
Voltage 

Ic = 10 mA Ib = 1 mA 



0.9 

V 

hpE* 

DC Current Gain 

Ic =0.5 mA VcE = 1 V 

Ic = 10 mA VcE = 1 V 

Tamb = — 55 °C 

Ic = 10 mA VcE = 1 V 

15 

30 

15 


120 

- 

hfe 

High Frequency Current 

Gain 

lc=10mA VcE=10V 

f = 100 MHz 

3 



- 

CcBO 

Collector-base Capacitance 

Ie = 0 VcB = 10 V 

f = 1 MHz 



6 

PF 

ts 

Storage Time 

lc=10mA Vcc = 10V 

Ibi = ~ Ib 2 =10 mA 



25 

ns 

ton 

Turn-on Time 

lc=10mA Vcc = 10V 

Ibi = 3 mA 



40 

ns 

toff 

Turn-off Time 

lc=10mA Vcc = 10V 

Ibi =3 mA Ib 2 =~ 1 rnA 



75 

ns 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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2N718A 

2N956 



SGS-THOMSON 


AMPLIFIERS AND SWITCHES 


DESCRIPTION 

The 2N718A and 2N956 are silicon planar epitaxial 
NPN transistors in Jedec TO-18 metal case, inten¬ 
ded for high-speed switching and amplifier applica¬ 
tions. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

o 

m 

o 

> 

Collector-base Voltage (Ie =0) 

75 

V 

VcER 

Collector-emitter Voltage (Rbe < 10 Q) 

50 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

7 

V 

Ic 

Collector Current 

1 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.5 

W 


at Tease — 25 °C 

1.8 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


October 1988 
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2N718A-2N956 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

97 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

350 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

VcB = 60 V 




10 

nA 


(Ie =0) 

VcB = 60 V 

Tamb = 1 50 °C 



10 

HA 

Iebo 

Emitter Cutoff Current 

(lc=0) 

Veb = 5 V 

for 2N718A 



10 

nA 




for 2N956 



5 

nA 

V(BR)CB0 

Collector-base Breakdown 

Voltage 

(Ie =0) 

Ic = 100 

75 



V 

V(BR)CER* 

Collector-emitter Breakdown 

Voltage 

(Rbe < 10 Q) 

Ic = 10 mA 

50 



V 


V(BR)EBO 

Emitter-base Breakdown 
Voltage 

(lc=0) 

Ie = 100 ^lA 

7 



V 

VcE(sat)* 

Collector-emitter Saturation 
Voltage 

Ic =150 mA 

Ib = 15 mA 


0.24 

1.5 

V 

VBE(sat)* 

Base-emitter Saturation 
Voltage 

Ic =150 mA 

Ib = 15 mA 


1 

1.3 

V 

hpE* 

DC Current Gain 

for 2N718A 





- 



Ic =0.1 mA 

VcE = 10 V 

20 



- 



Ic = 10 mA 

VcE =10 V 

35 



- 



Ic = 150 mA 

VcE =10 V 

40 


120 

- 



Ic = 500 mA 

VcE = 10 V 

20 






Ic = 10 mA 

Tamb = ~ 55 °C 

for 2N956 

VcE =10 V 

20 



- 



Ic =0.01 mA 

VcE = 10 V 

20 



- 



Ic = 0.1 mA 

VcE = 10 V 

35 



- 


* Pulsed : pulse duration = 300 |is, duty cycle = 1 %. 
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2N718A-2N956 


ELECTRICAL CHARACTERISTICS (continued) 


Symbol 

hpE* 


Parameter 

DC Current Gain 


Small Signal Current Gain 


Test Conditions 
for 2N956 

Ic = 10 mA VcE = 10 V 
lc = 150 mA VcE=10V 
lc= 500 mA VcE=10V 
Ic = 10 mA VcE = 10 V 

T amb == — 55 °C _ 

for 2N718A 

Ic = 1 mA VcE = 5 V 


Ic = 5 mA 
for 2N956 
Ic = 1 mA 


VcE = 5 V 
VcE =10 V 

VcE = 5 V 




lc=5mA VcE=10V 

70 


300 

fl 

Transition Frequency 

lc=50mA VcE=10V 

f=20MHz 

for 2N718A 
for 2N956 

60 

70 



Cebo 

Emitter-base Capacitance 

Ic = 0 Veb = 0.5 V 

f = 1 MHz 



80 

CcBO 

Collector-base Capacitance 

Ie = 0 VcB = 10 V 

f = 1 MHz 



25 

NF 

Noise Figure 

Ic=300|liA Vce=10V 

f = 1 kHz 

for2N718A 
for 2N956 



12 

8 


* Pulsed : pulse duration = 300 u.s, duty cycle = 






2N720A 



SCS-THOMSON 


HIGH VOLTAGE GENERAL PURPOSE 


DESCRIPTION 

The 2N720A is a silicon planar epitaxial NPN tran¬ 
sistor in Jedec TO-18 metal case. It is suitable for a 
wide variety of amplifier and switching applications. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

120 

V 

VcEO 

Collector-emitter Voltage (Ir = 0) 

80 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

7 

V 

Ic 

Collector Current 

500 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.5 

W 


at T case — 25 °C 

1.8 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


October 1988 
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2N720A 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

97.2 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

350 

°C/W 


ELECTRICAL CHARACTERISTICS (Ta^b = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

(Ie =0) 

VcB =90 V 



10 

nA 

V(BR)CBO 

Collector-base Breakdown 

Voltage 

(Ie =0) 

Ic = 100 \iA 

120 



V 

V(BR)CEO* 

Collector-emitter Breakdown 
Voltage 

(Ib =0) 

Ic = 30 mA 

80 



V 

V(BR)EBO 

Emitter-base Breakdown 

Voltage 

(Ie =0) 

Ie = 100 pA 

7 



V 

Iebo 

Emitter Cuttoff Current 
(Ie =0) 

Veb = 5 V 



10 

nA 

VcE(sat)* 

Collector-emitter Saturation 

Ic = 50 mA 

Ib = 5 mA 



1.2 

V 

Voltage 

Ic = 150 mA 

Ib =15 mA 



5 

V 

VBE(sat)* 

Base-emitter Saturation 

Ic = 50 mA 

Ib = 5 mA 



0.9 

V 

Voltage 

Ic = 150 mA 

Ib = 15 mA 



1.3 

V 

hpE* 

DC Current Gain 

Ic =100|liA 

< 

o 

m 

11 

o 

< 

20 



- 



Ic = 10 mA 

VcE = 10 V 

35 



- 



Ic = 150 mA 

VcE =10 V 

40 


120 

- 

hfe 

High Frequency Current 

Ic = 50 mA 

VcE =10 V 

2.5 



- 


Gain 

f =20 MHz 






CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

VcB =10 V 



15 

PF 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb =0.5 V 



85 

PF 


* Pulsed : pulse duration = 300 |is, duty cycle = 1 %. 
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2N914 


SCS-THOMSON 
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SATURATED LOGIC SWITCH AND VHP AMPLIFIER 


DESCRIPTION 

The 2N914 is a silicon planar epitaxial NPN transis¬ 
tor in Jedec TO-18 metal case. It is primarily a uni¬ 
versal switch but it is also an excellent high speed, 
high gain logic and memory driver at collector cur¬ 
rents up to 500 mA. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

< 

o 

DO 

O 

Collector-base Voltage (Ie =0) 

40 

V 

VcER 

Collector-emitter Voltage (Rbe < 10 Q) 

20 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

15 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

5 

V 

Ic 

Collector Current 

500 

mA 

P tot 

Total Power Dissipation at Tgmb ^ 25 °C 

0.36 

W 


3t Tcase — 25 °C 

1.2 

W 


at Tease — 100 °C 

0.68 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


January 1989 
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2N914 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

(Ie =0) 

o 

o 

IT) 

II 

E 

H 

> > 
o o 

C\J CM 

11 II 

CQ QQ 
O O 

> > 



25 

15 

nA 

pA 

ICEX 

Collector Cutoff Current 
(Vbe =-0.25 V) 

VcE =20V Tamb =125°C 



10 

|iA 

Iebo 

Emitter Cutoff Current 

(Ic =0) 

Veb = 4 V 



100 

nA 

V(BR)CB0 

Collector-base Breakdown 

Voltage 

(Ie =0) 

Ic = 1 ^iA 

40 



V 

V(BR)CES 

Collector-emitter Breakdown 

Voltage 

(Rbe ^ 10 Q) 

Ic = 10 mA 

20 



V 

V(BR)CE0* 

Collector-emitter Breakdown 
Voltage 

(Ib =0) 

Ic =30 mA 

15 



V 

V(BR)EBO 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie =10pA 

5 



V 

VcE(sat)* 

Collector-emitter Saturation 
Voltage 

Ic = 20 mA Ib = 2 mA 

lc= 200 mA lB=20mA 


0.2 

0.4 

0.25 

0.7 

V 

V 

VBE(sat)* 

Base-emitter Saturation 
Voltage 

Ic = 10 mA Ib = 1 mA 

0.7 

0.74 

0.8 

V 

hpE* 

DC Current Gain 

Ic =10 mA VcE =1 V 

lc= 500 mA Vce=5V 

Ic = 10 mA VcE = 1 V 

Tamb = — 55 °C 

30 

10 

12 

55 

17 

28 

120 

- 

fl 

Transition Frequency 

lc=20mA VcE=10V 

f = 100 MHz 

300 

370 


MHz 

Cebo 

Emitter-base Capacitance 

lc=0 Veb = 0.5 V 

f = 1 MHz 



9 

PF 

CcBO 

Collector-base Capacitance 

Ie=0 Vcb=10V 

f = 1 MHz 


4.5 

6 

PF 

ts 

Storage Time 

lc=20mA Vcc=5V 

Ibi = - Ib 2 = 20 mA 


13 

20 

ns 

ton 

Turn-on Time 

lc= 200 mA Vcc=5V 

Ibi = 40 mA 


25 

40 

ns 

toff 

Turn-off Time 

lc= 200 mA Vcc=5V 

Ibi =40 mA Ib 2 = - 20 mA 


25 

40 

ns 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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2N918 



SCS-THOMSON 
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HIGH-FREQUENCY OSCILLATORS AND AMPLIFIERS 


DESCRIPTION 

The 2N918 is a silicon planar epitaxial NPN transis¬ 
tors in Jedec TO-72 metal case. It is designed for 
low-noise VHP amplifiers, oscillators up to 1 GHz, 
non-neutralized IF amplifiers and non-saturating cir¬ 
cuits with rise and fall times of less than 2.5 ns. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

30 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib = 0) 

15 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

3 

V 

Ic 

Collector Current 

50 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

200 

mW 


3t Tcase — 25 °C 

300 

mW 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


January 1989 
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2N918 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

584 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

875 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 °C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 
(Ie = 0) 

VcB = 15 V 

VcB = 15 V Tamb = 150 °C 



10 

1 

nA 

|iA 

V(BR)CBO 

Collector-base Breakdown 

Voltage 

(Ie = 0) 

Ic = 1 fiA 

30 



V 

VcEO(sus) 

Collector-emitter Sustaining 

Voltage 

(Ib = 0) 

Ic = 3 mA 

15 



V 

V(BR)EBO 

Emitter-base Breakdown 

Voltage 

(Ic = 0) 

Ie = 10 |iA 

3 



V 

VcE(sat) 

Collector-emitter Saturation 
Voltage 

Ic = 10 mA Ib = 1 mA 



0.4 

V 

VBE(sat) 

Base-emitter Saturation 
Voltage 

ic = 10 mA Ib = 1 rnA 



1 

V 

hpE 

DC Current Gain 

ic = 3 mA VcE = 1 V 

20 

50 


- 

fr 

Transition Frequency 

ic = 4 mA 

f= 100 MHz VcE = 10V 

600 

900 


MHz 

Oebo 

Emitter-base Capacitance 

ic = 0 Veb = 0.5 V 

f = 1 MHz 



2 

PF 

OcBO 

Collector-base Capacitance 

Ie = 0 f = 1 MHz 

VcE = 0 

VcE = 10 V 


1.8 

1 

3 

1.7 

PF 

pF 

NF 

Noise Figure 

Ic = 1 mA VcE = 6 V 

Rg = 400 Q f = 60 MHz 



6 

dB 

Gpe 

Power Gain 

Rg = 50Q f= 200 MHz 

lc=6mA Vce = 12V 

15 

21 


dB 

Po* 

Output Power 

lc = 12mA VcB = 10V 

f = 500 MHz 

30 

40 


mW 

ri 

Collector Efficiency 

lc = 12mA VcB = 10V 

f = 500 MHz 

25 



% 


* See test circuit. 
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2N930 
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^ 7 # [^D©[^@[lLi©lT^®iDOi 


LOW-LEVEL, LOW-NOISE AMPLIFIERS 


DESCRIPTION 

The 2N930 is a silicon planar epitaxial NPN 
transistor in Jedec TO-18 metal case, designed for 
use in high performance, low-level, low-noise am¬ 
plifier applications. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

o 

OQ 

O 

> 

Collector-base Voltage (Ie =0) 

45 

V 

VcEO 

Collector-emitter Voltage (Ib = 0) 

45 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

5 

V 

Ic 

Collector Current 

30 

mA 

P tot 

Total Power Dissipation at Tamb = 25 °C 

0.3 

W 


at T case ~ 25 °C 

0.6 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 55 to 200 

°C 


October 1988 
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2N930 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

292 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

583 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

(Ie =0) 

VcB =45 V 



10 

nA 

Ices 

Collector Cutoff Current 

VcE =45 V 




10 

nA 


o 

II 

III 
m 

> 

VcE =45 V 

Tamb — 150 °C 



10 

pA 

ICEO 

Collector Cutoff Current 

(Ib =0) 

VcE = 5 V 



2 

nA 

Iebo 

Emitter Cutoff Current 

(lc=0) 

Veb = 5 V 



10 

nA 

V(BR)CE0* 

Collector-emitter Breakdown 

Voltage 

(Ib =0) 

Ic = 10 mA 

45 



V 

V(BR)EBO 

Emitter-base Breakdown 
Voltage 

(lc=0) 

Ie = 10 nA 

5 



V 

VcE(sat)* 

Collector-emitter Sustaining 
Voltage 

Ic = 10 mA 

Ib = 0.5 mA 



1 

V 

Vbe* 

Base-emitter Voltage 

Ic = 10 mA 

Ib = 0.5 mA 

0.6 


1 

V 

hpE* 

DC Current Gain 

Ic =10 mA 

VcE = 5 V 

100 


300 

- 



Ic = 0.5 mA 

VcE = 5 V 

150 



- 



Ic = 10 mA 

VcE = 5 V 



600 

- 



Ic =10|iA 

Tamb = ~ 55 °C 

VcE = 5 V 

20 



_ 

hfe 

Small Signal Current Gain 

Ic = 1 mA 
f = 1 kHz 

< 

o 

m 

II 

cn 

< 

150 


600 

_ 

fj 

Transition Frequency 

Ic = 0.5 mA 
f = 30 MHz 

VcE = 5 V 

30 



MHz 

CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

VcB = 5 V 



8 

PF 

NF 

Noise Figure 

Ic =10|iA 

VcE = 5 V 







f = 1 kHz 

Rg = 10 kQ 



3 

dB 


* Pulsed : pulse duration = 300 ps, duty cycle = 1% 
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SCS-THOMSON 


2N1613 

2N1711 


SWITCHES AND UNIVERSAL AMPLIFIERS 


DESCRIPTION 

The 2N1613 and 2N1711 are silicon planar epitaxial 
NPN transistors in Jedec TO-39 metal case. They 
are designed for use in high-performance amplifier, 
oscillator and switching circuits. 

The 2N1711 is also used to advantage in amplifiers 
where low noise is an important factor. 

Products approved to CECC 50002-104 avai¬ 
lable on request. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

75 

V 

VcER 

Collector-emitter Voltage (Rbe < ^0 Q) 

50 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

7 

V 

Ic 

Collector Current 

500 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.8 

W 


at T case — 25 °C 

3 

W 


at Tease < 100 °C 

1.7 

W 

Tstg. Tj 

storage and Junction Temperature 

- 65 to 200 

°C 


January 1989 
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2N1613-2N1711 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

58 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

219 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

VcB =60 V 




10 

nA 


(Ie =0) 

Vcb = 60 V 

Tamb = 150 °C 



10 

pA 

Iebo 

Emitter Cutoff Current 

(lc=0) 

Veb = 5 V 

for 2N1613 
for 2N1711 



10 

5 

nA 

nA 

V(BR) CBO 

Collector-base Breakdown 
Voltage 

Ic = 0.1 mA 

75 



V 

V(BR)CER* 

Collector-emitter 
Breakdown Voltage 
(Rbe ^ 10 Q) 

Ic = 10 mA 

50 



V 

V(BR) EBO 

Emitter-base Breakdown 

Ie - 0.1 mA 


7 



V 


Voltage (Ic = 0) 







VcE (sat)* 

Collector-emitter 

Saturation Voltage 

Ic = 150 mA 

Ib = 15 mA 


0.5 

1.5 

V 

VbE (sat) * 

Base-emitter Saturation 
Voltage 

Ic = 150 mA 

Ib = 15 mA 


0.95 

1.3 

V 

hpE* 

DC Current Gain 

for 2N1613 








Ic = 0.01 mA 

VcE =10 V 


35 





Ic =0.1 mA 

VcE =10 V 

20 

50 





Ic = 10 mA 

VcE =10 V 

35 

80 





Ic = 150 mA 

VcE =10 V 

40 

80 

120 




Ic = 500 mA 

VcE =10 V 

20 

55 





Ic = 10 mA 

Tamb = “55 °C 

VcE =10 V 

20 

35 



hpE* 

DC Current Gain 

for 2N1711 








Ic =0.01 mA 

VcE =10 V 

20 

60 





Ic = 0.1 mA 

VcE =10 V 

35 

80 





Ic = 10 mA 

VcE =10 V 


130 





Ic =150 mA 

VcE =10 V 


130 

300 




Ic = 500 mA 

VcE =10 V 


75 





Ic = 10 mA 

Tamb = 55 °C 

VcE =10 V 


65 



hfe 

Small Signal Current Gain 

for 2N1613 

Ic = 1 mA 
f = 1 kHz 

VcE =10 V 

30 

70 

150 




for 2N1711 

Ic = 1 mA 

VcE=10V 







f = 1 kHz 


70 

135 

300 


ft 

Transition Frequency 

Ic = 50 mA 

VcE =10 V 







f =20 MHz 

for 2N1613 

60 

80 


MHz 




for 2N1711 

70 

100 


MHz 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb =0.5 V 


50 

80 

PF 

CcBO 

Collector-base 

Capacitance 

Ie =0 
f = 1 MHz 

Vcb = 10 V 


18 

25 

PF 


Pulsed : pulse duration = 300 [iS, duty cycle = 1 %. 
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2N1613-2N1711 


ELECTRICAL CHARACTERISTICS (continued) 

Symbol 

Parameter 

Test Conditions 

Min. 

Typ. Max. 

Unit 

NF 

Noise Figure 

Ic = 0.3 mA 

VcE =10 V 






Rg =510 Q 

f = 1 kHz 







for 2N1613 


6 12 

dB 




for 2N1711 


3.5 8 

dB 

hie 

Input Impedance 

Ic = 1 mA 

VcE = 5 V 






f = 1 KHz 

for 2N1613 


2.2 

kQ 




for 2N1711 


4.4 

ka 

h re 

Reverse Voltage Ratio 

Ic = 1 mA 

VcE = 5 V 






f = 1 kHz 

for 2N1613 


3.6x10“^ 





for 2N1711 


7.3x10"^ 


hoe 

Output Admittance 

Ic = 1 mA 

VcE = 5 V 






f = 1 kHz 

for 2N1613 


12.5 

nS 




for 2N1711 


23.8 

nS 


Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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2N1893 



SCS-THOMSON 
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GENERAL PURPOSE HIGH-VOLTAGE TYPE 


DESCRIPTION 

The 2N1893 is a silicon planar epitaxial NPN tran¬ 
sistor in Jedec TO-39 metal case, designed for use 
in high-performance amplifier, oscillator and swit¬ 
ching circuits. 

It provides greater voltage swings in oscillator and 
amplifier circuits and more protection in inductive 
switching circuits due to its 120 V collector-to-base 
voltage rating. 

Products approved to CECC 50002-104 avai¬ 
lable on request. 



INTERNAL SCHEMATIC DIAGRAM 


BQ 


NPN 



ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

< 

o 

03 

O 

Collector-base Voltage (Ie =0) 

120 

V 

VcER 

Collector-emitter Voltage (Rbe ^ 10 Q) 

100 

V 

VcEO 

Collector-emitter Voltage (Ib = 0) 

80 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

7 

V 

Ic 

Collector Current 

0.5 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.8 

W 


St Tcase — 25 °C 

3 

W 


3t Tcase — 1 00 °C 

1.7 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


October 1988 
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2N1893 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

58 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

219 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

VcB =90 V 




10 

nA 


(Ie =0) 

VcB = 90 V 

Tamb = 150 °C 



15 

pA 

Iebo 

Emitter Cutoff Current 

(lc=0) 

< 

m 

CD 

11 

Oi 

< 



10 

nA 

V(BR) CBO 

Collector-base Breakdown 
Voltage (Ie =0) 

Ic =100 |iA 

120 



V 

V(BR)CER* 

Collector-emitter Breakdown 
Voltage (Rbe 10 Q) 

Ic = 10 mA 

100 



V 

V(BR)CE0 

Collector-emitter Breakdown 
Voltage (Ib = 0) 

Ic = 10 mA 

80 



V 

V(BR) EBO 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie = 100 |iA 

7 



V 

VcE (sat)* 

Collector-emitter Saturation 

Ic = 50 mA 

Ib = 5 mA 



1.2 

V 

Voltage 

Ic = 150 mA 

Ib = 15 mA 



5 

V 

VbE (sat) * 

Base-emitter Saturation 

Ic = 50 mA 

Ib = 5 mA 


0.82 

0.9 

V 

Voltage 

Ic = 150 mA 

Ib = 15 mA 


0.96 

1.3 

V 

hpE* 

DC Current Gain 

Ic = 0.1 mA 

VcE = 10 V 

20 

50 





Ic = 10 mA 

VcE = 10 V 

35 

80 





Ic =150 mA 

VcE = 10 V 

40 

80 

120 




Ic = 10 mA 

Tamb = ~ 55 °C 

VcE = 10 V 

20 

40 



hfe 

Small Signal Current Gain 

Ic = 1 mA 

< 

o 

m 

II 

cn 

< 







f = 1 kHz 

Ic = 5 mA 

VcE = 10 V 

30 

70 

150 




f = 1 kHz 


45 

85 



fl 

Transition Frequency 

Ic = 50 mA 
f =20 MHz 

VcE = 10 V 

50 

70 


MHz 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb = 0.5 V 


55 

85 

PF 

CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

VcB = 10 V 


13 

15 

PF 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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SGS-THOMSON 


2N2102 


GENERAL PURPOSE AMPLIFIER AND SWITCH 


DESCRIPTION 

The 2N2102 is a silicon planar epitaxial NPN trans¬ 
istor in Jedec TO-39 metal case. It is intended for a 
wide variety of small-signal and medium power ap¬ 
plications in military and industrial equipments. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

120 

V 

O 

O 

> 

Collector-emitter Voltage (Ib =0) 

65 

V 

VcER 

Collector-emitter Voltage (Rbe < 10 Q) 

80 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

7 

V 

Ic 

Collector Current 

1 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

1 

W 


3t Tcase — 25 °C 

5 

W 

Tstg.Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


January 1989 
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2N2102 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

35 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

175 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 X) unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

VcB =60 V 




2 

nA 


(Ie =0) 

VcB =60 V 

Tamb = ^ 50 °C 



2 

pA 

Iebo 

Emitter Cutoff Current 

(lc=0) 

Veb = 5 V 



5 

nA 

V(BR) cbo 

Collector-base Breakdown 
Voltage (Ie =0) 

Ic = 100 pA 

120 



V 

VcEO (sus)* 

Collector-emitter Sustaining 
Voltage (Ib =0) 

Ic = 30 mA 

65 



V 

VcE (sat)* 

Collector-emitter Saturation 
Voltage 

Ic = 150 mA 

Ib = 15 mA 



0.5 

V 

VbE (sat)* 

Base-emitter Saturation 
Voltage 

Ic = 150 mA 

Ib = 15 mA 



1.1 

V 

hpE* 

DC Current Gain 

Ic = 10 pA 

VcE = 10 V 

10 






Ic = 100 pA 

VcE = 10 V 

20 






Ic = 10 mA 

VcE = 10 V 

35 






Ic = 150 mA 

VcE =10 V 

40 


120 




Ic = 500 mA 

VcE =10 V 

25 






Ic =1 A 

VcE =10 V 

10 




hf e 

High Frequency Current 

Ic = 50 mA 

VcE = 10 V 


6 




Gain 

f =20 MHz 




NF 

Noise Figure 

Ic =300 pA 

VcE = 10 V 







BW = 1 Hz 

f = 1 KHz 

Rg =510 Q 



8 

dB 

CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

VcB = 10 V 



15 

PF 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb =0.5 V 



80 

PF 


Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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2N2218-2N2219 

2N2221-2N2222 



SCS-THOMSON 


HIGH-SPEED SWITCHES 


DESCRIPTION 

The 2N2218, 2N2219, 2N2221 and 2N2222 are si¬ 
licon planar epitaxial NPN transistors in Jedec 
TO-39 (for 2N2218 and 2N2219) and in Jedec 
TO-18 (for 2N2221 and 2N2222) metai cases. They 
are designed for high-speed switching applications 
at coiiector currents up to 500 mA, and feature use¬ 
ful current gain over a wide range of coiiector cur¬ 
rent, iow leakage currents and low saturation vol¬ 
tages. 

^2N2218/2N2219 approved to CECC 50002- 
100, 2N2221/2N2222 approved to CECC 
50002-101 available on request. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

o 

m 

o 

> 

Collector-base Voltage (Ie =0) 

60 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib =0) 

30 

V 

< 

m 

CD 

O 

Emitter-base Voltage (Ic = 0) 

5 

V 

Ic 

Collector Current 

0.8 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

for2N2218and2N2219 

0.8 

W 


for 2N2221 and 2N2222 

0.5 

W 


3t Tcase — 25 °C 

for 2N2218 and 2N2219 

3 

W 


for 2N2221 and 2N2222 

1.8 

W 

Tstg 

Storage Temperature 

- 65 to 200 

°C 

Ti 

Junction Temperature 

175 

°C 


January 1989 
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2N2218-2N2219-2N2221 >2N2222 


THERMAL DATA 





2N2218 

2N2221 




2N2219 

2N2222 

Rth j-case 

Thermal Resistance Junction-case 

Max 

50 °C/W 

83.3 °C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

187.5 °C/W 

300 °C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

VcB =50 V 




10 

nA 


(Ie =0) 

VcB =50 V 

T amb = ^ 50 °C 



10 

pA 

Iebo 

Emitter Cutoff Current 

(lc=0) 

> 

CO 

II 

CO 

> 



10 

nA 

V(BR) CBO 

Colllector-base Breakdown 
Voltage (Ie = 0) 

Ic = 10 pA 

60 



V 

V(BR)CE0* 

Collector-emitter Breakdown 
Voltage (Is =0) 

Ic = 10 mA 

30 



V 

V(BR) EBO 

Emittter-base Breakdown 
Voltage (Ic = 0) 

Ie = 10 pA 

5 



V 

VcE (sat)* 

Collector-emitter Saturation 

Ic = 150 mA 

Ib = 15 mA 



0.4 

V 

Voltage 

Ic = 500 mA 

Ib = 50 mA 



1.6 

V 

VbE (sat)* 

Base-emitter Saturation 

Ic =150 mA 

Ib = 15 mA 



1.3 

V 

Voltage 

Ic = 500 mA 

Ib = 50 mA 



2.6 

V 

hpE* 

DC Current Gain 

for 2N2218 

and 2N2221 







Ic =0.1 mA 

VcE = 10 V 

20 






Ic = 1 mA 

VcE = 10 V 

25 






Ic = 10 mA 

VcE = 10 V 

35 






Ic =150 mA 

VcE = 10 V 

40 


120 




Ic = 500 mA 

VcE = 10 V 

20 






Ic = 150 mA 

VcE = 1 V 

20 






for 2N2219 

and 2N2222 







Ic = 0.1 mA 

VcE = 10 V 

35 






Ic = 1 mA 

VcE = 10 V 

50 






Ic = 10 mA 

VcE = 10 V 

75 






Ic = 150 mA 

VcE = 10 V 

100 


300 




Ic = 500 mA 

VcE = 10 V 

30 






Ic = 150 mA 

< 

o 

m 

II 

< 

50 




fl 

Transition Frequency 

Ic =20 mA 
f = 100 MHz 

VcE =20 V 

250 



MHz 

CcBO 

Collector-base Capacitance 

Ie =0 

f = 100 kHz 

VcB = 10 V 



8 

PF 

Re(hie) 

Real Part of Input 

Impedance 

Ic =20 mA 
f =300 MHz 

VcE =20 V 



-1 

60 

Q 


Pulsed : pulse duration = 300 |is, duty cycle = 1 %. 
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/=7 SCS-THOMSON 2N2218A-2N2219A 
^7# 2N2221A-2N2222A 


HIGH SPEED SWITCHES 


DESCRIPTION 

The 2N2218A, 2N2219A, 2N2221A and 2N2222A 
are silicon planar epitaxial NPN transistors in Jedec 
TO-39 (for 2N2218A and 2N2219A) and in Jedec 
TO-18 (for 2N2221A and 2N2222A) metal cases. 
They are designed for high-speed switching appli¬ 
cations at collector currents up to 500 mA, and fea¬ 
ture useful current gain over a wide range of collec¬ 
tor current, low leakage currents and low saturation 
voltages. 

^2N2218A/2N2219A approved to CECC 
50002-100, 2N2221A/2N2222A approved to 
CECC 50002-101 available on request. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

75 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

40 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

6 

V 

Ic 

Collector Current 

0.8 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

for2N2218A and2N2219A 

0.8 

W 


for 2N2221A and 2N2222A 

0.5 

W 


3t Tcase — 25 °C 

for2N2218Aand2N2219A 

3 

W 


for2N2221Aand2N2222A 

1.8 

W 

Tstg 

Storage Temperature 

- 65 to 200 

°C 

Ti 

Junction Temperature 

175 

°C 


January 1989 
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2N2218A-2N2219A-2N2221A-2N2222A 


THERMAL DATA 



2N2218A 

2N2219A 

2N2221A 

2N2222A 

Rth j-case 
Rth j-amb 

Thermal Resistance Junction-case Max 

Thermal Resistance Junction-ambient Max 

50 °C/W 
187.5 °C/W 

83.3 °C/W 

300 °C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

VcB = 60 V 




10 

nA 


(Ie =0) 

VcB =60 V 

Tamb = 1 50 °C 



10 


ICEX 

Collector Cutoff Current 
(Vbe = -3 V) 

VcE = 60 V 



10 

nA 

Iebo 

Emitter Cutoff Current 

(Ic =0) 

> 

CO 

II 

tn 

> 



10 

nA 

Ibex 

Base Cutoff Current 
(Vbe = -3 V) 

VcE = 60 V 



20 

nA 

V(BR) CBO 

Collector-base Breakdown 
Voltage (Ie =0) 

Ic = 10^iA 

75 



V 

V(BR) CEO* 

Collector-emitter Breakdown 
Voltage (Ib = 0) 

Ic = 10 mA 

40 



V 

V(BR) EBO 

Emittter-base Breakdown 
Voltage (Ic = 0) 

Ie =10nA 

6 



V 

VcE (sat)* 

Collector-emitter Saturation 

Ic = 150 mA 

Ib =15 mA 



0.3 

V 

Voltage 

Ic = 500 mA 

Ib = 50 mA 



1 

V 

Vbe (sat)* 

Base-emitter Saturation 

Ic = 150 mA 

Ib = 15 mA 

0.6 


1.2 

V 

Voltage 

Ic = 500 mA 

Ib = 50 mA 



2 

V 

hpE* 

DC Current Gain 

for 2N2218A 

and 2N2221A 







Ic =0.1 mA 

VcE =10 V 

20 






Ic = 1 mA 

VcE =10 V 

25 






Ic = 10 mA 

VcE =10 V 

35 






Ic = 150 mA 

VcE =10 V 

40 


120 




Ic = 500 mA 

< 

o 

m 

II 

o 

< 

25 






Ic = 150 mA 

< 

o 

m 

II 

< 

20 






Ic = 10 mA 

Tamb = ~ 55 °C 

VcE =10 V 

15 




hpE * 

DC Current Gain 

for 2N2219A 

and 2N2222A 







Ic =0.1 mA 

VcE =10 V 

35 






Ic = 1 mA 

VcE =10 V 

50 






Ic = 10 mA 

VcE =10 V 

75 






Ic = 150 mA 

VcE =10 V 

100 


300 




Ic = 500 mA 

VcE =10 V 

40 






Ic = 150 mA 

< 

o 

m 

II 

< 

50 






Ic = 10 mA 

Tamb = ~ 55 °C 

VcE =10 V 

35 





Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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2N2218A-2N2219A-2N2221A-2N2222A 


ELECTRICAL CHARACTERISTICS (continued) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

hfe 

Small Signal Current Gain 

Ic = 1 mA 
f = 1 kHz 

VcE = 10 V 







for 2N2218A 

and 2N2221A 

30 


150 




for 2N2219A 

and 2N2222A 

50 


300 




Ic = 10 mA 
f = 1 kHz 

VcE = 10 V 







for 2N2218A 

and 2N2221A 

50 


300 




for 2N2219A 

and 2N2222A 

75 


375 


fr 

Transition Frequency 

Ic =20 mA 

VcE =20 V 







f = 100 MHz 

for 2N2218A 

and 2N2221A 

250 



MHz 



for 2N2219A 

and 2N2222A 

300 



MHz 

Cebo 

Emitter-base Capacitance 

Ic =0 

f = 100 kHz 

Veb =0.5 V 



25 

pF 

CcBO 

Collector-base Capacitance 

Ie =0 

f = 100 kHz 

VcB =10 V 



8 

pF 

Re(hie) 

Real Part of Input 

Impedance 

Ic =20 mA 
f = 300 MHz 

Vce = 20 V 



60 

Q 

NF 

Noise Figure 

Ic = 100 pA 

VcE =10 V 


4 


dB 



Rg = 1 kQ 

f = 1 kHz 




hie** 

Input Impedance 

Ic = 1 mA 

Vce =10 V 







for 2N2218A 

and 2N2221A 

1 


3.5 

Q 



for 2N2219A 

and 2N2222A 

2 


8 

Q 



Ic = 10 mA 

Vce =10 V 







for 2N2218A 

and 2N2221A 

0.2 


1 

Q 



for 2N2219A 

and 2N2222A 

0.25 


1.25 

Q. 

hre** 

Reverse Voltage Ratio 

Ic = 1 mA 

Vce =10 V 







for 2N2218A 

and2N2221A 



5x10"^ 




for 2N2219A 

and 2N2222A 



8x10“^ 




Ic = 10 mA 

Vce =10 V 







for 2N2218A 

and 2N2221A 



2.5x10“^ 




for 2N2219A 

and 2N2222A 



4x10“4 


hoe 

Output Admittance 

Ic = 1 mA 

Vce = 10 V 







for 2N2218A 

and 2N2221A 

3 


15 

pS 



for 2N2219A 

and 2N2222A 

5 


35 

pS 



Ic = 10 mA 

Vce = 10 V 







for 2N2218A 

and 2N2221A 

10 


100 

pS 



for 2N2219A 

and 2N2222A 

25 


200 

pS 

td*** 

Delay Time 

Ic = 150 mA 

Vcc = 30 V 



10 

ns 



Ibi = 15 mA 

Vbb = - 0.5 V 



tr*** 

Rise Time 

Ic = 150 mA 

Vcc = 30 V 



25 

ns 



Ibi = 15 mA 

Vbb =-0.5 V 



ts*** 

Storage Time 

Ic = 150 mA 

Vcc = 30 V 



225 

ns 



Ibi =- Ib 2 =15 mA 



tf*** 

Fall Time 

Ic = 150 mA 

Vcc = 30 V 



60 

ns 



Ibi = - Ib 2 = 15 mA 



fbb'Cb'c 

Feedback Time Constant 

Ic = 20 mA 
f =31.8 MHz 

Vce =20 V 



150 

ps 


** f = 1 kHz 
*** see test circuit. 
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2N2218A-2N2219A-2N2221A-2N2222A 


Normalized DC Current Gain. 


Collector-emitter Saturation Voltage. 



Contours of Constant Narrow Band Noise Figure. Switching Time vs. Collector Current. 


G-4525 G- 4527 



0.01 0.1 Ic(mA) 10 100 Ic(mA) 
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Test Circuit fot td, tr. 



Test Circuit fot td, tr. 
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2N2368 



SCS-THOMSON 


HIGH-FREQUENCY SATURATED SWITCH 


DESCRIPTION 

The 2N2368 is a silicon planar epitaxial NPN tran¬ 
sistor in Jedec TO-18 metal case. It is designed spe¬ 
cifically for high-speed saturated switching applica¬ 
tions at current levels from 100 pA to 100 mA. 

Products approved to CECC 50004-022/023 
available on request. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

40 

V 

VcES 

Collector-emitter Voltage (Ibe = 0) 

40 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

15 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

4.5 

V 

ICM 

Collector Peak Current (t = 10 |lis) 

0.5 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.36 

W 


at T case — 25 °C 

1.2 

W 


at T case — 100 °0 

0.68 

W 

Tstg> Tj 

storage and Junction Temperature 

- 65 to 200 

°C 


October 1988 
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2N2368 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°C/W 


ELECTRICAL CHARACTERISTICS (Ta^b = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 
(Ie =0) 

o 

o 

LO 

II 

E 

H 

> > 
o o 

C\J C\J 

II II 

CD CQ 
O O 

> > 



0.4 

30 

pA 

pA 

V(BR) CBO 

Collector-base Breakdown 
Voltage (Ie =0) 

Ic =10|aA 

40 



V 

V(BR)CES 

Collector-emitter Breakdown 
Voltage (Vbe = 0) 

Ic =10|iA 

40 



V 

V(BR)CE0* 

Collector-emitter Breakdown 
Voltage (Ib = 0) 

Ic = 10 mA 

15 



V 

V(BR) EBO 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie = 10 pA 

4.5 



V 

VcE (sat)* 

Collector-emitter Saturation 
Voltage 

Ic = 10 mA Ib = 1 nriA 


0.2 

0.25 

V 

VbE (sat) * 

Base-emitter Saturation 
Voltage 

Ic = 10 mA Ib = 1 mA 

0.7 

0.75 

0.85 

V 

hpE* 

DC Current Gain 

Ic = 10 mA VcE = 1 V 

lc = 100 mA Vce=2V 

Ic = 10 mA VcE = 1 V 

Tamb = — 55 °C 

20 

10 

10 


60 


fT 

Transition Frequency 

Ic = 10 mA y = 10 V 

f = 100 MHz 

400 

550 


MHz 

CcBO 

Collector-base Capacitance 

^ VcB = 5 V 

f = 1 MHz 


2.5 

4 

PF 

ts 

Storage Time 

lc=10mA Vcc = 10V 

Ibi = - Ib 2 =10 mA 


5 

10 

ns 

ton 

Turn-on Time 

lc = 10mA Vcc=3V 

Ibi =3 mA “ 


9 

12 

ns 

toff 

Turn-off Time 

Ic = 10 mA Vcc = 3 V 

Ibi = 3 mA Ib 2 = - 1 -5 mA 


10 

15 

ns 


Pulsed : pulse duration = 300 |is, duty cycle = 1 %. 
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2N2369 



SCS-THOMSON 


HIGH-FREQUENCY SATURATED SWITCH 


DESCRIPTION 

The 2N2369 is a silicon planar epitaxial NPN trans¬ 
istor in Jedec TO-18 metal case. It is designed spe¬ 
cifically for high-speed saturated switching applica¬ 
tions at current levels from 100 pA to 100 mA. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

40 

V 

VcES 

Collector-emitter Voltage (Vbe = 0) 

40 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

15 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

4.5 

V 

ICM 

Collector Peak Current (t = 10 ps) 

0.5 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.36 

W 


3t Tcase — 25 °C 

1.2 

W 


at Tease — 100 °C 

0.68 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


Products approved to CECC 50004-022/023 available on request. 
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2N2369 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff 

Current (Ie = 0) 

VcB = 20 V 

Vcb=20V Tamb = 150 °C 



0.4 

30 

|iA 

^lA 

V(BR) CBO 

Collector-base Breakdown 
Voltage (Ie =0) 

Ic = 10pA 

40 



V 

V(BR) CES 

Collector-emitter Breakdown 
Voltage (Vbe =0) 

Ic = 10mA 

40 



V 

V(BR) CEO* 

Collector-emitter Breakdown 
Voltage (Ib =0) 

Ic = 10 mA 

15 



V 

V(BR) EBO 

Emitter-base Breakdown 
Voltage (Ic =0) 

Ie = 10 pA 

4.5 



V 

VcE (sat)* 

Collector-emitter Saturation 
Voltage 

Ic = 10 mA Ib = 1 mA 


0.2 

0.25 

V 

VbE (sat) * 

Base-emitter Saturation 
Voltage 

Ic = 10 mA Ib = 1 mA 

0.7 

0.75 

0.85 

V 

hpE* 

DC Current Gain 

Ic = 10 mA VcE = 1 V 

lc= 100 mA Vce=2V 

Ic = 10 mA VcE = 1 V 

Tamb = — 55 °C 

40 

20 

20 


120 


fT 

Transition Frequency 

lc=10mA VcE=10V 

f = 100 MHz 

500 

650 


MHz 

CcBO 

Collector-base Capacitance 

^ ^ VcB = 5 V 

f = 1 MHz 


2.5 

4 

PF 

ts 

Storage Time 

lc=10mA Vcc = 10V 

Ibi = — Ib 2 ="10 mA 


6 

13 

ns 

ton 

Turn-on Time 

Ic = 10 mA y 2 V 

lBi=3mA 


9 

12 

ns 

toff 

Turn-off Time 

lc=10mA Vcc=3V 

Ibi = 3 mA Ib 2 =- 1-5 mA 


13 

18 

ns 


Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 


2/2 




SGS-THOMSON 


306 






2N2369A 



SCS-THOMSON 
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HIGH-SPEED SATURATED SWITCH 


DESCRIPTION 

The 2N2369A is a silicon planar epitaxial NPN tran¬ 
sistor in Jedec TO-18 metal case. It is designed spe¬ 
cifically for high-speed saturated switching applica¬ 
tions at current levels from 100 |llA to 100 mA. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

40 

V 

VcES 

Collector-emitter Voltage (Vbe =0) 

40 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib =0) 

15 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

4.5 

V 

Ic 

Collector Current 

0.2 

A 

ICM 

Collector Current (10 [is pulse) 

0.5 

A 

Ptot 

Total Power Dissipation at Tamb ^ 25 °C 

0.36 

W 


at T case — 25 °C 

1.2 

W 


at Tease — 100 

0.68 

W 

Tstg; Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


December 1988 
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2N2369A 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 2.5°C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff 

Current (Ie = 0) 

VcB =20 V 

Tamb = 150 °C 



30 

|iA 

Ices 

Collector Cutoff 

Current (Vbe = 0) 

VcE = 20 V 



0.4 

fiA 

V(BR) cbo 

Collector-base 

Breakdown Voltage 
(Ie =0) 

Ic = 10 |iA 

40 



V 

V(BR)CES 

Collector-emitter 

Breakdown Voltage 
(Vbe = 0) 

Ic =10|iA 

40 



V 

V(BR)CE0* 

Collector-emitter 

Breakdown Voltage 

(Ib =0) 

Ic = 10 mA 

15 



V 

V(BR) EBO 

Emitter-base 

Breakdown Voltage 

(lc=0) 

Ie = 10 |iA 

4.5 



V 

VcE (sat)* 

Collector-emitter 

Ic = 10 mA 

Ib = 1 mA 


0.14 

0.2 

V 

Saturation Voltage 

Ic = 30 mA 

Ib = 3 mA 


0.17 

0.25 

V 



Ic = 100 mA 

Ib = 10 mA 


0.28 

0.5 

V 



Ic = 10 mA 

Tamb =125 °C 

Ib = 1 mA 


0.19 

0.3 

V 

VbE (sat) * 

Base-emitter 

Ic = 10 mA 

Ib = 1 mA 

0.7 

0.8 

0.85 

V 

Saturation Voltage 

Ib = 30 mA 

Ib = 3 mA 


0.9 

1.15 

V 



Ic = 100 mA 

Ib = 10 mA 


1.1 

1.6 

V 



Ic = 10 mA 

Ib = 1 mA 







T amb = — to 1 25 °C 

0.59 


1.02 

V 

hpE* 

DC Current Gain 

Ic = 10 mA 

VcE = 0.35 V 

40 

63 

120 




Ic = 10 mA 

< 

o 

m 

II 

< 

40 

66 

120 




Ic = 30 mA 

VcE = 0.4 V 

30 

71 





Ic = 100 mA 

< 

o 

m 

II 

< 

20 




hpE* 

DC Current Gain 

Ic = 10 mA 

Tamb = — 55 °C 

VcE = 0.35 V 

20 

50 



fl 

Transition Frequency 

Ic = 10 mA 
f = 100 MHz 

VcE = 10 V 

500 

675 


MHz 

CcBO 

Collector-base 

Capacitance 

Ie =0 
f = 1 MHz 

VcB = 5 V 


2.3 

4 

PF 

ts ** 

Storage Time 

Ic = 10 mA 

Vcc = 10 V 


6 

13 

ns 



Ibi = — Ib 2=10 mA 



ton 

Turn-on Time 

Ic =10 mA 

Ibi =3 mA 

> 

CO 

II 

o 

o 

> 


9 

12 

ns 

toff 

Turn-off Time 

Ic = 10 mA 

Vcc = 3 V 


13 

18 

ns 



Ibi =3 mA 

Ib 2 = - 1.5 mA 



Pulsed : pulse duration = 300 |j,s, duty cycle = 1 %. 
See test circuit. 
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2N2369A 


Test Circuit for ts 


’A' 



Test Circuit for ton, toff 
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2N2484 



SCS-THOMSON 


LOW-LEVEL, LOW-NOISE AMPLIFIERS 


DESCRIPTION 

The 2N2484 is a silicon planar epitaxial NPN tran¬ 
sistor in Jedec TO-18 metal case. It is designed for 
use in high-performance, low-noise amplifier circuits 
from audio to high-frequency. 

Products approved to CECC50002-129 avail¬ 
able on request. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

60 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

60 

V 

O 

CQ 

UJ 

> 

Emitter-base Voltage (Ic = 0) 

6 

V 

Ic 

Collector Current 

50 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.36 

W 


at T case — 25 °C 

1.2 

W 


at T case — 1 00 °C 

0.68 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


October 1988 
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2N2484 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°C/W 


ELECTRICAL CHARACTERISTICS (Ta^b = 25°C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

VcB =45 V 




10 

nA 


(Ie =0) 

VcB =45 V 

Tamb — 1 50 °C 



10 

pA 

Iebo 

Emitter Cutoff Current 

(lc=0) 

Veb = 5 V 



10 

nA 

V(BR)CB0 

Colllector-base Breakdown 
Voltage (Ie =0) 

Ic = 10iliA 

60 



V 

V(BR)CE0* 

Collector-emitter Breakdown 
Voltage (Is =0) 

Ic = 10 mA 

60 



V 

V(BR) EBO 

Emittter-base Breakdown 
Voltage (Ic = 0) 

Ie = 10 pA 

_ 

6 



V 

VcE (sat) 

Collector-emitter Saturation 
Voltage 

Ic = 1 mA 

Ib = 0.1 mA 


0.2 

0.35 

V 

CD 

> 

Base-emitter Voltage 

Ic =100pA 

VcE = 5 V 

0.5 

0.57 

0.7 

V 

hpE* 

DC Current Gain 

Ic = 1 pA 

VcE = 5 V 

30 

200 





lc = 10pA 

VcE = 5 V 

100 

290 

500 




Ic = 100 pA 

VcE = 5 V 

175 

375 





Ic =500 pA 

VcE = 5 V 

200 

430 





Ic = 1 mA 

VcE = 5 V 

250 

450 





Ic = 10 mA 

< 

o 

m 

II 

CJl 

< 


430 

800 




Ic =10pA 

Tamb = ~ 55 °C 

VcE = 5 V 

20 




hfe 

Small Signal Current Gain 

Ic = 1 mA 
f = 1 kHz 

> 

LO 

II 

HI 

O 

> 

150 

400 

900 


fl 

Transition Frequency 

Ic =50 pA 
f = 5 MHz 

< 

o 

m 

II 

cn 

< 

15 

20 


MHz 



Ic =500 pA 

VcE = 5 V 







f =30 MHz 


60 

78 


MHz 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb =0.5 V 


3.5 

6 

PF 

CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

VcB = 5 V 


3.5 

6 

PF 

NF 

Noise Figure 

Ic =10pA 

Rg = 10 ka 
f = 100 Hz 

VcE = 5 V 


4 

10 

dB 



f = 1 kHz 



1.8 

3 

dB 



f = 10kHz 



0.6 

2 

dB 



f = 10to 10000 Hz 


1.8 

3 

dB 

hie** 

Input Impedance 

Ic = 1 mA 

VcE = 5 V 

3.5 

15 

24 

kQ 

h ** 

Reverse Voltage Ratio 

Ic = 1 mA 

VcE = 5 V 


4.25 

8 

10-4 

hoe** 

Output Admittance 

Ic = 1 mA 

VcE = 5 V 


15 

40 

pS 


* Pulsed ; pulse duration = 300 ps, duty cycle = 1 %. 
** f = 1 kHz. 
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2N2484 


Contours of Constant Noise Figure 
f = 1 MHz. 



10-^ 10-' 1 Ic(mA) 
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2N2845 



SCS-THOMSON 


HIGH-SPEED SATURATED SWITCH 


DESCRIPTION 

The 2N2845 is a silicon planar epitaxial NPN trans¬ 
istor in Jedec TO-18 metal case. It is intended for 
high speed switching applications at collector cur¬ 
rents up to 500 mA. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

60 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib =0) 

30 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

5 

V 

Ic 

Collector Current 

500 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.36 

W 


Tcase — 25 °C 

1.2 

W 


3t T case — ^ 00 °C 

0.68 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 55 to 200 

°C 


January 1989 
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2N2845 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°c/w 


ELECTRICAL CHARACTERISTICS (Tamb = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

(Ie =0) 

p 

LO 

OJ 

II 

-Q 

E 

m 

f- 

> > 
O O 
CO CO 

II II 

CQ CQ 

o o 

> > 



200 

200 

nA 

pA 

V(BR) CBO 

Collector-base Breakdown 
Voltage (Ie =0) 

Ic = 0.1 mA 

60 



V 

V(BR) CEO* 

Collector-emitter Breakdown 
Voltage (Ib =0) 

Ic = 30 mA 

30 



V 

V(BR) EBO 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie =0.1 mA 

5 



V 

VcE (sat)* 

Collector-emitter Saturation 
Voltage 

Ic = 50 mA Ib = 5 mA 

Ic = 150 mA Ib = 15 mA 

Ic = 500 mA Ib = 50 mA 


0.16 

0.22 

0.48 

0.4 

1 

V 

V 

V 

VbE (sat) * 

Base-emitter Saturation 
Voltage 

Ic = 50 mA Ib = 5 mA 

lc= 150 mA lB=15mA 

Ic = 500 mA Ib = 50 mA 


0.78 

0.85 

1.12 

1.2 

1.6 

V 

V 

V 

hpE* 

DC Current Gain 

lc=50mA VcE=10V 

lc= 150 mA VcE=10V 

lc= 500 mA VcE=10V 

Ic =500 mA VcE = 1 V 

30 

20 

10 

60 

60 

50 

30 

120 


fl 

Transition Frequency 

Ic = 50 mA y = 10 V 

f = 100 MHz 

250 

350 


MHz 

CcBO 

Collector-base Capacitance 

^ VpR = 10 V 

f = 1 MHz 


6 

1 

8 

PF 

ton 

Turn-on Time 

Ic = 150 mA ^ = 10 V 

Ibi = 15 mA 


18 

40 

ns 

toff 

Turn-off Time 

lc= 150 mA Vcc=10V 

Ibi = -Ib 2 =15 mA 


25 

40 

ns 


Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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2N2857 


VHF/UHF AMPLIFIERS 


DESCRIPTION 

The 2N2857 is a silicon planar epitaxial NPN tran¬ 
sistors in Jedec TO-72 metal case, intended for am¬ 
plifier, oscillator and converter applications up to 
500 MHz. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

o 

CD 

O 

> 

Collector-base Voltage (Ie =0) 

30 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

15 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

2.5 

V 

Ic 

Collector Current 

40 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

200 

mW 


St Tease — 25 °C 

300 

mW 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


January 1989 
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2N2857 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

583 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

875 

°c/w 


ELECTRICAL CHARACTERISTICS (Ta^b = 25 °C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

(Ie =0) 

VcB =15 V 

VcB =15 V Tamb =150°C 



10 

1 

nA 

pA 

V(BR) CBO 

Collector-base Breakdown 
Voltage (Ie =0) 

Ic = 1 |JA 

30 



V 

V(BR) CEO 

Collector-emitter Breakdown 
Voltage (Ib =0) 

Ic = 3 mA 

15 



V 

V(BR) EBO 

Emitter-base Breakdown 
Voltage (Ic = 0) 

I E = 10 pA 

2.5 



V 

hpE 

DC Current Gain 

Ic = 3 mA VcE = 1 V 

30 


150 


fj 

Transition Frequency 

Ic = 5 mA y g ^ 

f = 100 MHz 

1 


1.9 

GHz 

Cebo 

Emitter-base Capacitance 

V,e=0.5V 


1.4 


PF 

Cre 

Reverse Capacitance 

f^= 1 MHz ^ 


0.6 

1 

PF 

NF 

Noise Figure 

lc= 1.5 mA Vce= 6V 
f= 450 MHz R9=50Q 


3.8 

4.5 

dB 

Gpe 

Power Gain (neutralized) 

lc= 1.5 mA Vce= 6V 
f= 450 MHz R9=50Q 

12.5 


19 

dB 

Po 

Oscillator Power Output 

Ic = 12 mA y = 10 V 

f= 500 MHz 

30 



mW 

rbb'Cb'c 

Feedback Time Constant 

Ic = 2 mA y Qy 

f =31.9 MHz 

4 

7 

15 

ps 
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HIGH-SPEED SATURATED SWITCHES 


DESCRIPTION 

The 2N2894, and 2N3209 are silicon planar epi¬ 
taxial PNP transistors in Jedec TO-18 metal case, 
intended for high speed, low saturation switching 
applications up to 100 mA. 

Products approved to CECC 50004-022/023 
available on request. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

2N2894 

2N3209 

o 

m 

O 

> 

Collector-base Voltage (Ie =0) 

- 12 

- 20 

V 

VcES 

Collector-emitter Voltage (Vbe = 0) 

- 12 

- 20 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib =0) 

- 12 

- 20 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

- 

i_, 

V 

Ic 

Collector Current 

- 200 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.36 

W 


3t Tcase — 25 °C 

1.2 

W 

Tstgi Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


October 1988 
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2N2894-2N3209 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 
(Ie =0) (for2N2894 only) 

> 

CD 

I 

II 

CQ 

O 

> 

T amb 

= 125 °C 



- 10 

pA 

Ices 

Collector Cutoff Current 

for 2N2894 








o 

II 

LU 

CD 

> 

Vce = -6 V 

for 2N3209 





- 80 

nA 



VcE =- 10 V 





- 80 

nA 



VcE =-10 V 

T amb 

= 125 °C 



- 10 

pA 

V(BR) cbo 

Col Hector-base Breakdown 

Ic =- 10 pA 







Voltage (Ie = 0) 

for 2N2894 



- 12 



V 



for 2N3209 



-20 



V 

V(BR)CES 

Collector-emitter Breakdown 

Ic =- 10 pA 








Voltage (Vbe = 0) 

for 2N2894 



- 12 



V 



for 2N3209 



-20 



V 

V(BR)CE0* 

Collector-emitter Breakdown 

Ic =- 10 mA 







Voltage (Ib = 0) 

for 2N2894 



- 12 



V 



for 2N3209 



-20 



V 

V(BR)EB0 

Emittter-base Breakdown 
Voltage (Ic = 0) 

Ie =- 100 pA 

-4 



V 

VcE (sat)* 

Collector-emitter Saturation 

for 2N2894 







Voltage 

Ic =- 10 mA 

Ib = 

- 1 mA 



- 0.15 

V 



Ic =- 30 mA 

Ib = 

- 3 mA 



-0.2 

V 



Ic = - 100 mA 
for 2N3209 

Ib = 

- 10 mA 



-0.5 

V 



Ic =- 10 mA 

Ib = 

- 1 mA 



-0.15 

V 



Ic =-30 mA 

Ib = 

- 3 mA 



- 0.2 

V 



Ic = - 100 mA 

Ib = 

- 10 mA 



- 0.6 

V 

VbE (sat)* 

Base-emitter Saturation 

Ic = - 10 mA 

Ib = 

- 1 mA 

- 0.78 


- 0.98 

V 

Voltage 

Ic =- 30 mA 

Ib = 

- 3 mA 

-0.85 


- 1.2 

V 



Ic = - 100 mA 

Ib = 

- 10 mA 



- 1.7 

V 

hpE* 

DC Current Gain 

Ic = - 10 mA 

for 2N2894 

LLI 

O 

> 

= - 0.3 V 

30 






for 2N3209 



25 






Ic =-30 mA 

for 2N2894 

VcE 

= - 0.5 V 

40 


150 




for 2N3209 



30 


120 




Ic =- 100 mA 

for 2N2894 

< 

o 

m 

= - 1 V 

25 






for 2N3209 



15 






Ic =- 30 mA 

Tamb = — 55 °C 

for 2N2894 

< 

O 

m 

= - 0.5 V 

17 






for 2N3209 



12 




fl 

Transition Frequency 

Ic =- 30 mA 
f = 100 MHz 

< 

o 

m 

= - 10 V 

400 



MHz 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb 

= - 0.5 V 



6 

PF 


Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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2N2894-2N3209 


ELECTRICAL CHARACTERISTICS (continued) 



Collector-emitter Saturation Voltage. Emitter-base and Collector-base capacitance 



Contours of Constant Transition Frequency. Switching Characteristics. 


G-3I0A G-3105 
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2N2894-2N3209 


Test Circuit for ton, toff. 
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2N2904/2N2905 

2N2906/2N2907 



SCS-THOMSON 
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GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


DESCRIPTION 

The 2N2904, 2N2905, 2N2906 and 2N2907 are sili¬ 
con planar epitaxial PNP transistors in JedecTO-39 
(for 2N2904, 2N2905) and in Jedec TO-18 (for 
2N2906 and 2N2907) metal cases. They are de¬ 
signed for high-speed saturated switching and 
general purpose applications. 

^ 2N2904/2N2905 approved to CECC 50002- 
102, 2N2906/2N2907 approved to CECC 
50002-103 available on request. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

- 60 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib =0) 

-40 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

- 5 

V 

Ic 

Collector Current 

- 600 

mA 

Ptot 

Total Power Dissipation at Tamb ^ 25 °C 




for 2N2904 and 2N2905 

0.6 

W 


for 2N2906 and 2N2907 

0.4 

W 


3t Tcase — 25 °C 

for2N2904 and2N2905 

3 

W 


for2N2906 and2N2907 

1.8 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


October 1988 1/2 
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2N2904-2N2905-2N2906-2N2907 


THERMAL DATA 





2N2904 

2N2906 




2N2905 

2N2907 

Rth j-case 

Thermal Resistance Junction-case 

Max 

58.3 °C/W 

97.3 °C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

292 °C/W 

437.5 °C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

VcB =-50 V 




- 20 

nA 


(Ie =0) 

VcB =-50 V 

Tamb — 1 50 °C 



- 20 

pA 

ICEX 

Collector Cutoff Current 
(Vbe =0.5 V) 

VcE =-30 V 



- 50 

nA 

Ibex 

Base Cutoff Current 
(Vbe =0.5 V) 

VcE =- 30 V 



- 50 

nA 

V(BR) CBO 

Colllector-base Breakdown 
Voltage (Ie = 0) 

Ic =- 10 pA 

- 60 



V 

V(BR)CE0* 

Collector-emitter Breakdown 
Voltage (Ib = 0) 

Ic =- 10 mA 

- 40 



V 

V(BR) EBO 

Emittter-base Breakdown 
Voltage (Ic = 0) 

Ie =- 10 pA 

- 5 



V 

VcE (sat)* 

Collector-emitter Saturation 

Ic =- 150 mA 

Ib =- 15 mA 



- 0.4 

V 

Voltage 

Ic = - 500 mA 

Ib = - 50 mA 



- 1.6 

V 

VbE (sat)* 

Base-emitter Saturation 

Ic =- 150 mA 

1B = — 16 mA 



- 1.3 

V 

Voltage 

Ic =- 500 mA 

Ib = - 50 mA 



CD 

c\i 

1 

V 

hpE* 

DC Current Gain 

for 2N2904 and 2N2906 







Ic =-0.1 mA 

VcE =- 10 V 

20 






Ic = - 1 mA 

VcE = — 10 V 

25 






Ic = - 10 mA 

VcE = — 10 V 

35 






Ic =- 150 mA 

VcE =- 10 V 

40 


120 




Ic = - 500 mA 

VcE =- 10 V 

20 




hpE * 

DC Current Gain 

for 2N2905 

and 2N2907 







Ic =-0.1 mA 

VcE =- 10 V 

35 






Ic = - 1 mA 

VcE =- 10 V 

50 






Ic =- 10 mA 

VcE =- 10 V 

75 






Ic =- 150 mA 

VcE =- 10 V 

100 


300 




Ic = - 500 mA 

VcE =- 10 V 

30 




fr 

Transition Frequency 

Ic = - 50 mA 
f = 100 MHz 

VcE = — 20 V 

200 



MHz 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb =-2 V 



30 

PF 

CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

VcB = — 10 V 



8 

PF 

td 

Delay Time 

Ic =- 150 mA 
Ibi = - 15 mA 

Vcc =-30 V 



10 

ns 

tr 

Rise Time 

Ic =- 150 mA 
Ibi = - 15 mA 

Vcc =-30 V 



40 

ns 

ts 

Storage Time 

Ic =- 150 mA 

Vcc =-6 V 



80 

ns 



1 

II. 

CM 

m 

1 

II 

CD 

15 mA 




tf 

Fall Time 

Ic =- 150 mA 

Vcc =-6 V 



30 

ns 



Ibi = - Ib2 = - 

15 mA 





Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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2N2904A-2N2905A 

2N2906A-2N2907A 


GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


DESCRIPTION 

The 2N2904A, 2N2905A, 2N2906A and 2N2907A 
are silicon planar epitaxial PNP transistors in Jedec 
TO-39 (for 2N2904A and 2N2905A) and in Jedec 
TO-18 (for 2N2906A and 2N2907A) metal cases. 
They are designed for high-speed saturated swit¬ 
ching and general purpose applications. 

^ 2N2904A/2N2905A approved to CECC 
50002-100, 2N2906A/2N2907A approved to 
CECC 50002-103 available on request. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie = 0) 

- 60 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

- 60 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

- 5 

V 

Ic 

Collector Current 

- 600 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 




for 2N2904A and 2N2905A 

0.6 

W 


for 2N2906A and 2N2907A 

0.4 

W 


3t T case — 25 °C 

for 2N2904A and 2N2905A 

3 

W 


for 2N2906A and 2N2907A 

1.8 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


January 1989 
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2N2904A-2N2905A-2N2906A-2N2907A 


THERMAL DATA 





2N2904A 

2N2906A 




2N2905A 

2N2907A 

Rth j-case 

Thermal Resistance Junction-case 

Max 

58.3 °C/W 

97.3 °C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

292 °C/W 

437.5 °C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff 

VcB =-50 V 




- 10 

nA 


Current (Ie =0) 

VcB =-50 V 

7amb — 1 50 °C 



- 10 

pA 

ICEX 

Collector Cutoff 

Current (Vbe = 0.5 V) 

VcE =-30 V 



- 50 

nA 

Ibex 

Base Cutoff Current 
(Vbe =0.5 V) 

VcE =-30 V 



- 50 

nA 

V(BR) CBO 

Collector-base Breakdown 
Voltage (Ie = 0) 

Ic =- 10|iA 

- 60 



V 

V(BR) CEO* 

Collector-emitter Breakdown 
Voltage (Ib =0) 

Ic =- 10 mA 

-60 



V 

V(BR) EBO 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie =- 10 pA 

- 5 



V 

VcE (sat)* 

Collector-emitter 

Ic =- 150 mA 

Ib =- 15 mA 



- 0.4 

V 

Saturation Voltage 

Ic = - 500 mA 

Ib =- 50 mA 



- 1.6 

V 

VbE (sat)* 

Base-emitter 

Ic =- 150 mA 

1B = - 16 mA 



- 1.3 

V 

Saturation Voltage 

Ic = - 500 mA 

Ib = - 50 mA 



-2.6 

V 

hpE* 

DC Current Gain 

for2N2904A 

and 2N2906A 







Ic = - 0.1 mA 

VcE =- 10 V 

40 






Ic = - 1 mA 

VcE =- 10 V 

40 






Ic =- 10 mA 

VcE =- 10 V 

40 






Ic =- 150 mA 

VcE =- 10 V 

40 


120 




Ic = - 500 mA 

VcE =- 10 V 

40 




hpE * 

DC Current Gain 

for2N2905A 

and 2N2907A 







Ic =-0.1 mA 

VcE =- 10 V 

75 






Ic = - 1 mA 

VcE =- 10 V 

100 






Ic =- 10 mA 

VcE =- 10 V 

100 






Ic =- 150 mA 

VcE =- 10 V 

100 


300 




Ic = - 500 mA 

VcE =- 10 V 

50 




fl 

Transition Frequency 

Ic = - 50 mA 
f = 100 MHz 

VcE =-20 V 

200 



MHz 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb = -2 V 



30 

PF 

CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

Vcb = - 10 V 



8 

PF 

td ** 

Delay Time 

Ic =- 150 mA 
Ibi = - 15 mA 

Vcc = - 30 V 



10 

ns 

tr ** 

Rise Time 

Ic =- 150 mA 
Ibi = - 15 mA 

Vcc =-30 V 



40 

ns 

ts ** 

Storage Time 

Ic =- 150 mA 

< 

o 

o 

1 

CD 

< 



80 

ns 



Ib1 = - Ib2 = - 

15 mA 




Pulsed ; pulse duration = 300 p,s, duty cycle = 1.5 %. 
** See test circuit. 
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2N2904A-2N2905A-2N2906A-2N2907A 


ELECTRICAL CHARACTERISTICS (continued) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

tf ** 

Fall Time 

lc=- 150 mA Vcc=-6V 

Ibi =-Ib 2=-15 mA 



30 

ns 

ton 

Turn-on Time 

lc=- 150 mA 

Ib, =-15mA Vcc=-30V 



45 

ns 

toff ** 

Turn-off Time 

Ic =- 150 mA Vcc = - 6 V 

Ibi =-Ib 2=-15 mA 



100 

ns 


Pulsed : pulse duration = 300 ps, duty cycle = 1.5 %. 
see test circuit. 

Normalized DC Current Gain. 


1 i hilHli 

(V) h-TVrE^’OV 


iS! : 



-#---!* ![■ 


10 100 Ir(mA) 


Collector-base and Emitter-base capacitances. 

G-4529 




Collector-emitter Saturation Voltage. 


i,=i 

^'b 



1 


r~ 

T 

1 

1 

U 



- 




mi 


I 


1 

Lli 



i 



11 


i 

■ n 

r 

rli 

1 'lli 






11 

ill ..._ 

Ji-ii 



LL 

iu 

p 


1.1 


T 

amb 

= 100 ’C 

U :j _, 


J 

L.J 

1 

t 

i. 


1 

ii; 
.i i: 

1 

-iiiU 


0.1 1 10 100 I(- (mA) 


Switching Characteristics. 



riMiti—! ■ : ; ; i ‘ Hi -— 

U4.-U.lim.i... i...U-iU.i..-..i. 
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2N2904A-2N2905A-2N2906A-2N2907A 


Test Circuit for ton, tr, td. 



Test Circuit for toff, to, tf. 




V -+1SV v_ 

= -6V 



BB 

C 

LL 

) C 

;) 



- 

1KA 

37A 




i 

►-O'^OUT 



1 K il 



0 -1 

p'^INO-» 

— 1 1 — < 

'-K 


-30V - 

200ns 

L 

50 A y 

r-* 

> 

fFDlOO 



J. 

^ 5-4629 

PULSE GENERATOR: 


TO OSCILLOSCOPE : 

tr < 2.0 ns 



tr < 5.0 ns 


Frequency 

= 150 Hz 


Zin>100MQ 


Zo = 50Q 
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HIGH SPEED SATURATED SWITCHES 


DESCRIPTION 

The 2N3013 is a silicon planar epitaxial NPN tran¬ 
sistor in Jedec TO-18 metal case intended for high 
speed low saturation switching application up to 
300 mA. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

o 

m 

o 

> 

J 

Collector-base Voltage (Ie =0) 

40 

V 

VcES 

Collector-emitter Voltage (Vbe =0) 

40 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

15 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

5 

V 

Ic 

Collector Current 

200 

mA 

Ic 

Collector Peak Current (t < 10 }j,s) 

500 

mA 

Ptot 

Total Power Dissipation at Tamb < 25 °C 

360 

mW 


at T case < 25 °C 

1200 

mW 


at Tease < 100 °C 

680 

mW 

T stg 

Storage Temperature 

- 55 to 200 

°C 

Ti 

Max. Operating Junction Temperature 

200 

°C 


January 1989 
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2N3013 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 °C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current (Vbe = 0) 

VcE = 20 V 




300 

nA 



VcE = 20 V 

Tamb = 125 "C 



40 

pA 

V(BR)CBO 

Collector-base Breakdown Voltage 

Ic = 100 pA 

Ie = 0 

40 



V 

V(BR)CEO* 

Collector-emitter Breakdown 
Voltage 

Ic = 10 mA 

Ib = 0 

15 



V 

V(BR)EBO 

Emitter-base Breakdown Voltage 

Ie = 100 pA 

Ic = 0 

5 



V 

hFE* 

DC Current Gain 

VcE = 0.4 V 

Ic = 30 mA 

30 


120 




VcE = 0.5 V 

Ic = 100 mA 

25 






VcE = 1 V 

Ic = 300 mA 

15 






VcE = 0.4 V 
Tamb = 55 °C 

Ic = 30 mA 

12 




VcE(sat)* 

Collector-emitter Saturation 

Ic = 30 mA 

Ib = 3 mA 



0.18 

V 

Voltage 

Ic = 100 mA 

Ib = 10 mA 



0.28 

V 



Ic = 300 mA 

Ib = 30 mA 



0.50 

V 



Ic = 30 mA 
Tamb = 1 25 °C 

Ib = 3 mA 



0.25 

V 

VBE(sat)* 

Base-emitter Saturation Voltage 

Ic = 30 mA 

Ib = 3 mA 

0.75 


0.95 

V 



Ic = 100 mA 

Ib = 10 mA 



1.20 

V 



Ic = 300 mA 

Ib = 30 mA 



1.70 

V 

fT 

Transition Frequency 

VcE = 10 V 
f = 100 MHz 

Ic = 30 mA 

350 



MHz 

CcBO 

Collector-base Capacitance 

VcB = 5 V; Ie 

: = 0 f = 1 MHz 



5 

PF 

Cebo 

Emitter-base Capacitance 

Veb = 0.5 V; Ic = 0 f = 1 MHz 



8 

PF 

ton 

Turn-on Time 

Vcc = 15V 

Ibi = 30 mA 

Ic = 300 mA 



15 

ns 

toff 

Turn-off Time 

Vcc = 15 V 

Ic = 300 mA 







Ibi = - Ib 2 = 30 mA 



25 

ns 

ts 

Storage Time 

Vcc = 10V 

Ic = 10 mA 



18 

ns 



Ibi = - Ib 2 = 10 mA 




Pulsed : pulse duration = 300 |is, duty cycle = 1.5 %. 
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HIGH SPEED SATURATED SWITCHES 


DESCRIPTION 

The 2N3014 is a silicon planar epitaxial NPN tran¬ 
sistor in Jedec TO-18 metal case intended for high 
speed low saturation switching application up to 
300 mA. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

o 

CQ 

O 

> 

Collector-base Voltage (Ie =0) 

40 

V 

VcES 

Collector-emitter Voltage (Vbe =0) 

40 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

20 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

5 

V 

Ic 

Collector Current 

200 

mA 

Ic 

Collector Peak Current (t < 10 |lis) 

500 

mA 

P tot 

Total Dissipation at Tamb < 25 °C 

360 

mW 


at T case < 25 °C 

1200 

mW 


at Tease < 100 °C 

680 

mW 

T stg 

Storage Temperature 

- 55 to 200 

°C 

Tj 

Maximum Operating Junction Temperature 

200 

°C 


October 1988 
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2N3014 


THERMAL DATA 





Value 

Unit 

Rth j-case 

Thermal Resistance Junction-case 

Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°c/w 


ELECTRICAL CHARACTERISTICS (Tamb = 25 X) unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current (Vbe = 0) 

VcE = 20 V 



300 

nA 



VcE =20 V Tamb =125°C 



40 

HA 

V(br)cbo 

Collector-base Breakdown 

Voltage 

lc = 100pA Ie=0 

40 



V 

V(bR)CEO* 

Collector-emitter Breakdown 
Voltage 

lc = 10A Ib=0 

20 



V 

V(bR)EBO 

Emitter-base Breakdown Voltage 

Ie=100|iA Ic=0 

5 



V 

hpE* 

DC Current Gain 

Vce= 0.4V lc = 10mA 

25 






Vce= 0.4V lc=30mA 

30 


120 




VcE = 1 V Ic = 100 mA 

Vce= 0.4V lc=30mA 

25 






Tamb = ~ 55 °C 

12 




VcE(sat)* 

Collector-emitter Saturation 

Ic = 10 mA Ib = 1 mA 



0.18 

V 

Voltage 

Ic = 30 mA Ib = 3 mA 



0.18 

V 



Ic = 100 mA Ib = 10 mA 



0.35 

V 



Ic = 30 mA Ib = 3 mA 

Tamb =125 °C 



0.25 

V 

VBE(sat)* 

Base-emitter Saturation Voltage 

Ic = 10 mA Ib = 1 mA 

0.70 


0.80 

V 


Ic = 30 mA Ib = 3 mA 

0.75 


0.95 

V 



Ic = 100 mA Ib = 10 mA 



1.20 

V 

fl 

Transition Frequency 

VcE=10V lc=30mA 

f = 100 MHz 

350 



MHz 

CcBO 

Collector-base Capacitance 

VcB =5 V; Ie =0 f = 1 MHz 



5 

PF 

Cebo 

Emitter-base Capacitance 

Veb =0.5 V; Ic = 0 f = 1 MHz 



8 

pF 

ton 

Turn-on Time 

Vcc=2V lc=30mA 

Ibi = 3 mA 



16 

ns 

toff 

Turn-off Time 

Vcc = 2 V Ic = 30 mA 

Ibi = — Ib 2 = 3 mA 



25 

ns 

ts 

Storage Time 

Vcc = 10 V lc = 10mA 

Ibi = — Ib 2 =10 mA 



18 

ns 


Pulsed : pulse duration = 300 ps, duty cycle = 1.5 %. 
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^ SCS-THOMSON 2N3019 

^7# 2N3020 


HIGH CURRENT, HIGH FREQUENCY AMPLIFIERS 


DESCRIPTION 

The 2N3019 and 2N3020 are silicon planar epitax¬ 
ial NPN transistors in Jedec TO-39 metal case, de¬ 
signed for high-current, high-frequency amplifier 
applications. They feature high gain and low satu¬ 
ration voltages. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

< 

o 

CD 

O 

Collector-base Voltage (Ie =0) 

140 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib =0) 

80 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

7 

V 

Ic 

Collector Current 

1 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.8 

W 


at Tease — 25 °C 

5 

W 

T stg ; Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


January 1989 
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2N3019-2N3020 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

35 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

219 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current (Ie =0) 

Vcb = 90 V 




10 

nA 



Vcb = 90 V 

Tamb — ^ 50 °C 



10 

liA 

Iebo 

Emitter Cutoff Current (Ic = 0) 

Veb = 5 V 



10 

nA 

V(bR)CBO 

Collector-base Breakdown 

Voltage (Ie =0) 

Ic = 100 |xA 

140 



V 

V(bR)CEO* 

Collector-emitter Breakdown 
Voltage (Ib = 0) 

Ic = 10 mA 

80 



V 

V(bR)EBO 

Emitter-base Breakdown 

Voltage (Ic = 0) 

Ie = 100 pA 

7 



V 

VcE(sat)* 

Collector-emitter Saturation 

Ic = 150 mA 

Ib = 15 mA 



0.2 

V 

Voltage 

Ic = 500 mA 

Ib = 50 mA 



0.5 

V 

VBE(sat)* 

Base-emitter Saturation Voltage 

Ic = 150 mA 

Ib = 15 mA 



1.1 

V 

hpE* 

DC Current Gain 

Ic = 0.1 mA 

Vce=10V 

For2N3019 

50 







For 2N3020 

30 


100 




Ic = 10 mA 

Vce =10 V 

For 2N3019 

90 







For 2N3020 

40 


120 




Ic = 150 mA 

Vce =10 V 

For 2N3019 

100 


300 





For 2N3020 

40 


120. 




Ic = 500 mA 

Vce =10 V 

For 2N3019 

50 







For 2N3020 

30 


100 




Ic = 1 A 

VcE =10 V 

15 






Ic =150 mA 

Vce = 10 V 







Tamb = — 55 °C 

For 2N3019 

40 




hf e 

Small Signal Current Gain 

Ic = 1 mA 

Vce = 5 V 







f = 1 kHz 

For 2N3019 

80 


400 





For 2N3020 

30 


200 


fr 

Transition Frequency 

Ic = 50 mA 

Vce = 10 V 







f = 20 MHz 

For2N3019 

100 



MHz 




For 2N3020 

80 



MHz 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb = 0.5 V 



60 

PF 

CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

Vcb =10 V 



12 

PF 

NF 

Noise Figure 

Ic = 100 |iA 

Vce = 10 V 



4 

dB 


for (2N3019) only 

f = 1 kHz 

Rg = 1 KQ 




rbb'Cb'c 

Feedback Time Constant 

Ic = 10 mA 
f = 4 MHz 

Vce = 10 V 



400 

ps 


Pulsed : pulse duration = 300 |as, duty cycle = 1 %. 
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^7 SCS-THOMSON 

^7# lisiDeisiPdLie'u'BOHies 

2N3053 


AMPLIFIERS AND SWITCH 


DESCRIPTION 

The 2N3053 is a silicon planar epitaxial NPN tran¬ 
sistor in Jedec TO-39 metal case, intended for me¬ 
dium-current switching and amplifier applications. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

60 

V 

VcEO 

Collector-emitter Voltage (Ib = 0) 

40 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

5 

V 

Ic 

Collector Current 

700 

mA 

P tot 

Total Power Dissipation at Tease ^ 25 °C 

5 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


January 1989 
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2N3053 


THERMAL DATA 


Max 


35 


°C/W 


>th j-case 


Thermal Resistance Junction-case 


ELECTRICAL CHARACTERISTICS (Tamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICEX 

Collector Cutoff Current 
(Vbe =-1.5 V) 

VcE = 60 V 



250 

nA 

V(bR)CBO 

Collector-base Breakdown 

Voltage (Ie = 0) 

Ic = 100 [lA 

60 



V 

V(BR)CEO 

Collector-emitter Breakdown 
Voltage (Ib = 0) 

Ic = 100 pA 

40 



V 

V(BR)CER* 

Collector-emitter Breakdown 
Voltage (Rbe < 10 Q) 

Ic = 10 mA 

50 



V 

V(bR)EBO 

Emitter-base Breakdown 

Voltage (Ic = 0) 

Ie = 100 pA 

5 



V 

VcE(sat)* 

Collector-emitter Saturation 
Voltage 

lc= 150 mA lB=15mA 



1.4 

V 

CD 

> 

Base-emitter Voltage 

lc= 150 mA Vce=2.5V 



1.7 

V 

VBE(sat)* 

Base-emitter Saturation Voltage 

lc= 150 mA lB=15mA 



1.7 

V 

hpE* 

DC Current Gain 

lc= 150 mA Vce=2.5V 

lc= 150 mA VcE=10V 

25 

50 


250 


fl 

Transition Frequency 

lc=50mA VcE=10V 

f = 20 MHz 


100 


MHz 

Cebo 

Emitter-base Capacitance 

lc=0 Veb=0.5V 

f = 1 MHz 



80 

PF 

CcBO 

Collector-base Capacitance 

Ie =0 VcB = 10 V 

f = 1 MHz 



15 

PF 


Pulse : pulse duration = 300 ps, duty cycle = 1 %. 
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SGS-THOMSON 


2N3107/2N3108 

2N3109/2N3110 


GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


DESCRIPTION 

The 2N3107, 2N3108, 2N3109 and 2N3110 are 
silicon planar epitaxial NPN transistors in Jedec 
TO-39 metal case primarily intended for large signal, 
low noise industrial applications. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

2N 3109 

2N 3110 

2N 3107 

2N 3108 

VcBO 

Collector-base Voltage (Ie =0) 

80 

100 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib =0) 

40 

60 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

7 

V 

Ic 

Collector Current 


A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.8 

W 


at T case — 25 °C 

5 

W 

Tstg, Tj 

storage and Junction Temperature 

- 65 to 200 

°C 


January 1989 
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2N3107-2N3108-2N3109-2N3110 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

35 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

219 

°C/W 


ELECTRICAL CHARACTERISTICS (Ta^b = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current (Ie =0) 

VcB = 60 V 

Tamb — 150 °C 



10 

pA 

Ices 

Collector Cutoff Current (Vbe = 0) 

VcE = 60 V 



10 

nA 

Iebo 

Emitter Cutoff Current (Ic = 0) 

< 

m 

CD 

II 

Ol 

< 



10 

nA 

V(BR)CBO 

Collector-base Breakdown 

Ic = 100 |liA 







Voltage (Ie =0) 

For2N 3109 and 2N 3110 

80 



V 



For2N 3107 and 2N 3108 

100 



V 

V(BR)CEO* 

Collector-emitter Breakdown 

Ic = 30 mA 






Voltage (Ib =0) 

For2N 3109 and 2N 3110 

40 



V 



For2N 3107 and 2N 3108 

60 



V 

V(BR)EBO 

Emitter-base Breakdown 

Voltage (Ic = 0) 

Ie = 100 pA 

7 



V 

VcE(sat)* 

Collector-emitter Saturation 

Ic =150 mA 

Ib = 15 mA 



0.25 

V 

Voltage 

Ic = 1 A 

Ib =100 mA 



1 

V 

VBE(sat)* 

Base-emitter Saturation Voltage 

Ic = 150 mA 

Ib = 15 mA 



1.1 

V 


Ic = 1 A 

Ib = 100 mA 



2 

V 

hpE* 

DC Current Gain 

For2N 3107 and 2N 3109 







Ic = 150 mA 

< 

o 

m 

< 

100 


300 




Ic = 0.1 mA 

VcE = 10 V 

35 






Ic = 500 mA 

VcE = 10 V 

40 






Ic = 150 mA 

VcE =10 V 







Tamb = ~ 55 

^C 

30 






For 2N 3108 and 2N 3110 







Ic = 150 mA 

< 

o 

m 

!l 

< 

40 


120 




Ic =0.1 mA 

VcE =10 V 

20 






Ic = 500 mA 

VcE = 10 V 

25 






Ic = 150 mA 

VcE = 10 V 







Tamb = ~ 55 

^C 

15 




fl 

Transition Frequency 

Ic = 50 mA 
f = 20 MHz 

VcE = 10 V 







For2N 3107 and 2N 3109 

70 



MHz 



For 2N 3108 and 2N 3110 

60 



MHz 

Cebo 

Emitter-base Capacitance 

Ic = 0 
f = 1 MHz 

Veb = 0.5 V 



80 

PF 

CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

VcB =10 V 







For2N 3107 and 2N 3108 



20 

PF 



For2N 3109 and 2N 3110 



25 

pF 

NF 

Noise Figure 

Ic =30 pA 

VcE = 10 V 



8 

dB 



f = 1 kHz 

Rg = 1 KQ 



ton 

Turn-on Time 

Ic = 150 mA 
Ibi = 7.5 mA 

Vcc = 20 V 



200 

ns 

toff** 

Turn-off Time 

Ic = 150 mA 
Ib1 = - Ib2 = 

Vcc = 20 V 

7.5 mA 



1000 

ns 


Pulsed; pulse duration = 300 ps, duty cycle = 1 %. 
** See test circuit. 
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isffloei^eiiLie'irBOBoes 

2N3114 


HIGH VOLTAGE AMPLIFIER 


DESCRIPTION 

The 2N3114 is a silicon planar epitaxial NPN tran¬ 
sistor in Jedec TO-39 metal case. It is primarily 
intended for high voltage, medium power applica¬ 
tions. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

< 

o 

03 

o 

Collector-base Voltage (Ie =0) 

150 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib =0) 

150 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

5 

V 

Ic 

Collector Current 

150 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.8 

W 


at Tease — 25 °C 

5 

W 

Tstg, Tj 

Storage and Junction Temperature 

65 to 200 

°C 


January 1989 
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2N3114 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

35 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

219 

°c/w 


ELECTRICAL CHARACTERISTICS (Ta^b = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current (Ie =0) 

< < 
o o 

00 CD 

II II 

o o 
o o 

< < 

— I 

0) 

3 

cr 

II 

Ol 

O 

d 



10 

10 

nA 

^lA 

Iebo 

Emitter Cutoff Current (Ic =0) 

Veb = 4 V 



100 

nA 

V(bR)CBO 

Collector-base Breakdown 

Voltage (Ie =0) 

Ic = 100|liA 

150 



V 

V(BR)CEO* 

Collector-emitter Breakdown 
Voltage (Ib =0) 

Ic = 10 mA 

150 



V 

V(bR)EBO 

Emitter-base Breakdown 

Voltage (Ic = 0) 

lE=100|iA 

5 



V 

VcE(sat)* 

Collector-emitter Saturation 
Voltage 

Ic = 50 mA Ib = 5 mA 



1 

V 

VBE(sat)* 

Base-emitter Saturation Voltage 

Ic = 50 mA Ib = 5 mA 



0.9 

V 

hpE* 

DC Current Gain 

O o o 

II 3 ,| II 

CO CO 

O II o o 

3 ' 3 ° 

d 

< < < 

m mm 

II II II 

o o o 

< < < 

15 

30 

12 

35 

60 

24 

120 


hfe 

High Frequency Current Gain 

lc=30mA VcE=10V 

f =20 MHz 

2 




Cebo 

Emitter-base Capacitance 

Veb =0.5 V 
f = 1 MHz 



80 

PF 

CcBO 

Collector-base Capacitance 

VcB =20V 
f = 1 MHz 



9 

PF 


Pulsed : pulse duration = 300 |is, duty cycle = 1 %. 
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^7 SGS-THOMSON 

^7# IMllieiBl®ilLl(ET[SI®C!10(ES 

2N3137 


RF AMPLIFIER 


DESCRIPTION 

The 2N3137 is a silicon planar epitaxial NPN tran¬ 
sistor in a TO-39 metal case. It is a primarily de¬ 
signed for application as a Class-C, RF power am¬ 
plifier. In addition to the large signal capabilities, the 
low noise and high transition frequency of the 
2N3137 provide excellent performance in a variety 
of linear amplifier for telecommunication applica¬ 
tions. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

40 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib =0) 

20 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

4 

V 

F tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.6 

w 


^t Tcase — 25 °C 

1 

w 

Tstg> Tj 

Storage and Junction Temperature 

- 65 to 200 

°c 


January 1989 
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2N3137 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

175 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

292 

°C/W 


ELECTRICAL CHARACTERISTICS (Ta^b = 25 T) unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current (Ie =0) 

VcB = 20 V 

Vcb=20V Tamb = 150«C 


0.12 

0.1 

50 

50 

nA 

pA 

V(bR)CBO 

Collector-base Breakdown 

Voltage (Ie = 0) 

Ic = 100 pA 

40 



V 

VcEO(sus)* 

Collector-emitter Sustaining 
Voltage (Ib =0) 

Ic =15 mA 

20 



V 

V(bR)EBO 

Emitter-base Breakdown 

Voltage (Ic = 0) 

Ie =100 |iA 

4 



V 

VcE(sat) 

Collector-emitter Saturation 
Voltage 

Ic = 50 mA Ib = 5 mA 


0.12 

0.3 

V 

hpE* 

DC Current Gain 

lc=50mA Vce=5V 

20 

70 

120 


Gpe 

Power Gain (ciass-C) 

Vce=20V p, = i00mW 

f = 250 MHz ' 

6 

7 


dB 

NF 

Noise Figure 

VcE=10V lc=30mA 

f= 200 MHz Rg=50Q 


4 


dB 

CcBO 

Collector-base Capacitance 

VcB = 10 V f = 1 MHz 


2.8 

3.5 

PF 

fr 

Transition Frequency 

Ic = 50 mA VcE = 10 V 

500 

750 


MHz 

_i 

Collector Efficiency 

Pi = 100mW 

f = 250 MHz 

40 

60 


% 


Pulsed : pulse duration = 300 }is, duty cycle = 1 %. 
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2N3250 

2N3251 



SCS-THOMSON 


AMPLIFIERS AND SWITCHES 


DESCRIPTION 

The 2N3250 and 2N3251 are silicon planar epitaxial 
PNP transistors in Jedec TO-18 metal case. They 
are suited for switching and amplifier applications. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

- 50 

V 

o 

o 

> 

Collector-emitter Voltage (Ib = 0) 

- 40 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

- 5 

V 

Ic 

Collector Current 

- 200 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.36 

W 


3t T case — 25 °C 

1.2 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


January 1989 
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2N3250-2N3251 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

-1 

Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

487 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICEX 

Collector Cutoff 

Current (Vbe = 3 V) 

VcE = ~ 40 V 



-20 

nA 

Ibex 

Base Cutoff Current 
(Vbe =3 V) 

VcE =-40 V 



- 50 

nA 

V(BR)CB0 

Colllector-base Breakdown 
Voltage (Ie =0) 

Ic = -10|iA 

- 50 



V 

V(BR)CEO* 

Collector-emitter Breakdown 
Voltage (Ib =0) 

Ic = - 10 mA 

-40 



V 

V(BR) ebo 

Emittter-base Breakdown 
Voltage (Ic = 0) 

Ie = - 10 pA 

-5 



V 

VcE (sat)* 

Collector-emitter Saturation 
Voltage 

< < 
E E 

-r- LO 

i 1 

II II 

CQ CQ 

< < 
E E 
o o 

1- LO 

1 1 

II II 
_o _o 



0.25 

0.5 

V 

V 

VbE (sat)* 

Base-emitter Saturation 
Voltage 

o o 

II II 

1 1 
cn 

o o 

3 3 
> > 

03 CQ 

II II 

1 1 
cn 

3 3 
> > 

0.6 


0.9 

1.2 

V 

V 

hpE* 

DC Current Gain 

for 2N3250 

Ic =-0.1 mA Vce = - 1 V 

Ic =— 1 rnA Vce =“ 1 V 

Ic =~ 10 mA Vce =“ "I V 

Ic =-50 mA Vce = - 1 V 

for 2N3251 

Ic =- 0.1 mA Vce = - 1 V 

Ic = - 1 mA Vce = - 1 V 

Ic =— 10 mA Vce =~ "1 V 

Ic =-50 mA Vce = - 1 V 

40 

45 

50 

15 

80 

90 

100 

30 


150 

300 


hfe 

Small Signal Current Gain 

Ic =- 1 mA Vce =- 10 V 

f = 1kHz for2N3250 

for 2N3251 

50 

100 


200 

400 


fl 

Transition Frequency 

Ic =- 10 mA Vce =- 20 V 
f = 100 MHz for2N3250 

for 2N3251 

250 

300 



MHz 

MHz 

Cebo 

Emitter-base Capacitance 

^ Veb = - 1 V 

f = 1 MHz 



8 

PF 

CcBO 

Collector-base Capacitance 

Vr'R = - 10 V 

f = 1 MHz 



6 

PF 

NF 

Noise Figure 

lc=-100pA Vce=- 5V 
f = 100 Hz Rg = 1 kn 



6 

dB 

hie 

Input Impedance 

Ic =- 1 mA Vce =- 10 V 

f = 1kHz for2N3250 

for 2N3251 

1 

2 


6 

12 

ka 

kQ 

h re 

Reverse Voltage Ratio 

Ic = - 1 mA Vce = - 10 V 

f = 1kHz for2N3250 

for 2N3251 



10~^ 

2x10“^ 



Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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2N3250-2N3251 


ELECTRICAL CHARACTERISTICS (continued) 


Symbol 

Parameter 

Test Conditions 





hoe 

Output Admittance 

Ic = - 1 mA VcE =- 10 V 

f = 1kHz for2N3250 

for 2N3251 





td 

Delay Time 

00 o 

o 

3 3 
> > 

< 

o 

o 

II 

CO 

< 





tr 

Delay Time 

lc=10mA Vcc=3V 

Ibi = 1 mA 



35 

ns 

ts 

Storage Time 

Ic = 10 mA Vcc = 3 V 

Ibi = ” Ib 2 =1 mA 



200 

ns 

tf 

Fall Time 

lc=10mA Vcc = 3V 

Ibi = - Ib 2 = 1 mA 





I' bb'Cb'c 

Feedback Time Constant 

lc=-10mA Vce=-20V 




ps 


Pulsed ; pulse duration = 300 ps, duty cycle = 1 %. 
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2N3301 

2N3302 



SCS-THOMSON 


GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


DESCRIPTION 

The 2N3301 and 2N3302 are silicon planar epitaxial 
NPN transistors in Jedec TO-18 metal case. They 
are designed to cover a wide range of amplifier and 
switching applications. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

60 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib = 0) 

30 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

5 

V 

Ic 

Collector Current 

0.5 

A 

Ptot 

Total Power Dissipation at Tamb ^ 25 °C 

0.36 

W 


at T case — 25 °C 

1.8 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


January 1989 


1/3 
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2N3301-2N3302 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

97.2 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°C/W 


ELECTRICAL CHARACTERISTICS {Ta^b = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current 

VcB = 50 V 




10 

nA 


o 

II 

LU 

m 

> 

VcB =50 V 

Tamb ~ 150 °C 



10 

pA 

Iebo 

Emitter-cutoff Current 

(lc=0) 

Veb =3 V 



10 

nA 

V(BR)CBO 

Colllector-base Breakdown 
Voltage (Ie =0) 

Ic = 10|aA 

60 



V 

V(BR)CEO* 

Collector-emitter Breakdown 

Ic - 10 mA 


30 



V 


Voltage (Ib = 0) 






V(BR) EBO 

Emittter-base Breakdown 
Voltage (Ic = 0) 

Ie = 10 pA 

5 



V 

VcE (sat)* 

Collector-emitter Saturation 

Ic = 150 mA 

Ib =15 mA 



0.22 

V 

Voltage 

Ic = 500 mA 

Ib = 50 mA 



0.6 

V 

VbE (sat)* 

Base-emitter Saturation 

Ic = 150 mA 

Ib = 15 mA 



1.1 

V 

Voltage 

Ic = 500 mA 

Ib = 50 mA 



1.5 

V 

hpE* 

DC Current Gain 

for 2N3301 








Ic = 0.1 mA 

VcE = 10 V 

20 

40 





Ic = 1 mA 

VcE = 10 V 

25 

60 





Ic = 10 mA 

VcE = 10 V 

35 

70 





Ic = 150 mA 

VcE = 10 V 

40 


120 




Ic =500 mA 

VcE = 10 V 

20 

60 





Ic =150 mA 
for 2N3302 

< 

o 

m 

II 

< 

20 

50 





Ic = 0.1 mA 

VcE = 10 V 

35 

80 





Ic = 1 mA 

VcE = 10 V 

50 

140 





Ic = 10 mA 

VcE = 10 V 

75 

200 





Ic = 150 mA 

VcE = 10 V 

100 


300 




Ic = 500 mA 

VcE = 10 V 

50 

125 





Ic = 150 mA 

VcE = 1 V 

50 

75 



hfe 

High Frequency Current 

Ic = 50 mA 

VcE = 10 V 

2.5 





Gain 

f = 100 MHz 




Cebo 

Emitter-base Capacitance 

Veb =2 V 
f = 1 MHz 



20 

PF 

CcBO 

Collector-base Capacitance 

VcB =10 V 
f = 1 MHz 



8 

PF 

ton 

Turn-on Time 

Ic = 300 mA 
Ibi = 30 mA 

Vcc = 25 V 



60 

ns 

toff** 

Turn-off Time 

Ic = 300 mA 

Vcc = 25 V 



150 

ns 



Ibi = - Ib2 = 

30 mA 




Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
** See test circuits. 
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2N3301-2N3302 








2N3502/2N3503 

2N3504/2N3505 



SCS-inOMSON 


GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


DESCRIPTION 

The 2N3502, 2N3503, 2N3504 and 2N3505 are 
silicon planar epitaxial PNP transistors in Jedec 
TO-39 (2N3502, 2N3503) and in Jedec TO-18 
(2N3504, 2N3505) metal cases. They are designed 
for high-speed saturated switching and general 
purpose applications. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

2N3502 

2N3503 



2N3504 

2N3505 


VcBO 

Collector-base Voltage (Ie =0) 

-45 

-60 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib = 0) 

-45 

- 60 

V 

Vebo 

Emitter-base Voltage (IC = 0) 

5 

V 

Ic 

Collector Current 

600 

mA 

P tot 

Total power Dissipation at Tamb < 25 °C 





For2N3504, 2N3505 

0.4 

W 


For2N3502, 2N3503 

0.7 

W 


at Tease < 25 °C 





For2N3504, 2N3505 

1.3 

W 


For2N3502, 2N3503 

3 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


October 1988 


1/2 
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2N3052-2N3503-2N3504-2N3505 


THERMAL DATA 



2N3502 

2N3503 

2N3504 

2N3505 

Rth j-case 
Rth j-amb 

Thermal Resistance Junction-case Max 

Thermal Rsistance Junction-ambient Max 

132 °C/W 

437 °C/W 

58.3 °C/W 
250 °C/W 


ELECTRICAL CHARATERISTICS (Tamb = 25°C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current (Vbe =0) 

For2N3503and2N3505 

VcE =-50 V 



- 10 

nA 



For2N3502 and 2N3504 

VcE =-30 V 



- 10 

nA 

ICBO 

Collector Cutoff Current 

For2N3503and2N3505 






(Ie =0) 

VcE =-50 V Tamb =150 °C 



- 10 

nA 



For2N3502 and 2N3504 

Vce=-30V Tamb = 150 °C 



- 10 

nA 

V(BR)CBO 

Collector-base Breakdown 

lc=-10pA 






Voltage (Ie =0) 

For 2N3503 and 2N3505 

-60 



V 



For2N3502and2N3504 

-45 



V 

V(BR)CE0‘ 

Collector-emitter Breakdown 

Ic =- 10 mA 





Voltage (Ib =0) 

For2N3503and2N3505 

- 60 



V 



For2N3502and2N3504 

-45 



V 

V(BR)EB0 

Emitter-base Breakdown 

Voltage (Ic = 0) 

Ie =- 10 pA 

-5 



V 

VcE(sat)* 

Collector-emitter Saturation 

lc=-50mA lB=-2.5mA 



-0.25 

V 

Voltage 

Ic =- 150 mA Ib =- 15 mA 



-0.4 

V 



lc=-500 mA lB=-50mA 



- 1.6 

V 

VBE(sat)* 

Base-emitter Saturation Voltage 

lc=-50mA lB=-2.5mA 



- 1 

V 



Ic =- 150 mA Ib =- 15 mA 



- 1.3 

V 



Ic = - 500 mA Ib = - 50 mA 



- 2 

V 

hpE* 

DC Current Gain 

Ic =-0.01 mA VcE =- 10 V 

80 






Ic =— 0.1 mA VcE = — 10 V 

120 






Ic = — 1 mA VcE = — 10 V 

135 






lc=-10mA VcE=-10V 

140 






Ic =- 150 mA VcE =- 10 V 

100 


300 




lc=- 500 mA VcE =-10V 

Tamb = — 55 °C 

50 






lc=50mA VcE=-10V 

50 




fj 

Transition Frequency 

lc=-50mA Vce=-20V 
f = 100 MHz 

200 



MHz 

o 

m 

CD 

O 

Emitter-base Capacitance 

lc=0 Veb=-0.5V 

f = 100 kHz 



30 

PF 

CcBO 

Collector-base Capacitance 

Ie = 0 VcB = - 10 V 

f = 1 MHz 



8 

PF 

NF 

Noise Figure 

lc=-30pA Vce=-5V 



4 

dB 



f = 1 MHz Rg = 10 KQ 




ton 

Turn-on Time 

Ic =-300 mA Vcc =- 30 V 

Ibi =- 30 mA 



40 

ns 

toff 

Turn-off Time 

lc=-300 mA Vcc =- 30 V 

Ibi = — Ib2 = — 30 mA 



100 

ns 


Pulsed : pulse duration = 300 ps, duty cycle = 1.5 %. 
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2N3700 



SCS-THOMSON 

5^D(g^@[lD.110¥^(Q)R3D0i 


GENERAL PURPOSE AMPLIFIERS 


DESCRIPTION 

The 2N3700 is a silicon planar epitaxial NPN trans¬ 
istor in Jedec TO-18 metal case, intended for small 
signal, low noise industrial applications. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

r 

< 

o 

CD 

O 

Collector-base Voltage (Ie =0) 

140 

V 

VcEO 

Collector-emitter Voltage (Ib = 0) 

80 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

7 

V 

Ic 

Collector Current 

1 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.5 

W 


at Tease ^ 25 °C 

1.8 

W 


St T case — ^ 00 

1 

W 

Tstg> Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


January 1989 


1/2 
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2N3700 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

1 

97 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

350 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current (Ie =0) 

VcB = 90 V 




10 

nA 



VcB =90 V 

Tamb ~ 1 50 °C 



10 

laA 

Iebo 

Emitter Cutoff Current (Ic = 0) 

Veb = 5 V 



10 

nA 

V(BR)CBO 

Collector-base Breakdown 

Voltage (Ie = 0) 

Ic = 100 |iA 

140 



V 

V(BR)CE0* 

Collector-emitter Breakdown 
Voltage (Ib = 0) 

Ic = 30 mA 

80 



V 

V(BR)EBO 

Emitter-base Breakdown Voltage 
(Ic =0) 

Ie =100 |iA 

7 



V 

VcE(sat)* 

Collector-emitter Saturation 

Ic = 150 mA 

Ib = 15 mA 



0.2 

V 


Voltage 

Ic = 500 mA 

Ib = 50 mA 



0.5 

V 

VBE(sat)* 

Base-emitter Saturation Voltage 

Ic = 150 mA 

Ib = 15 mA 



1.1 

V 

hpE* 

DC Current Gain 

Ic = 0.1 mA 

VcE =10 V 

50 






Ic = 10 mA 

VcE =10 V 

90 






Ic = 150 mA 

VcE =10 V 

100 


300 




Ic = 500 mA 

VcE =10 V 

50 






Ic = 1 A 

VcE =10 V 

15 






Ic = 150 mA 

Tamb = “ 55 °C 

VcE =10 V 

40 




hfe 

Small Signal Current Gain 

Ic = 1 mA 
f = 1 kHz 

< 

o 

m 

II 

cn 

< 

80 


400 


fl 

Transition Frequency 

Ic = 50 mA 
f = 20 MHz 

VcE =10 V 


100 


MHz 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb =0.5 V 


60 


pF 

CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

VcB =10 V 


12 


pF 

rbb'Cb'c 

Feedback Time Constant 

Ic = 10 mA 
f = 4 MHz 

Vcb =10 V 

25 


400 

ps 


Pulsed ; pulse duration = 300 |j,s, duty cycle = 1 %. 
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^7 SGS-THOMSON 

^7# raoeBOiiLiefiniiaiMoes 

2N3724 


HIGH-CURRENT SWITCH 


DESCRIPTION 

The 2N3724 is a silicon planar epitaxial transistor 
in TO-39 metal case. It is a high-current switch used 
for memory applications requiring breakdown vol¬ 
tages up to 30 V and operating currents to 1 A. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

50 

V 

< 

o 

m 

05 

Collector-emitter Voltage (Vbe = 0) 

50 

V 

O 

UJ 

O 

> 

Collector-emitter Voltage (Ib =0) 

30 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

6 

V 

Ic 

Collector Current 

1 

A 

Ptot 

Total Power Dissipation at Tamb ^ 25 °C 

0.8 

W 


3t T case — 25 °C 

3.5 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


January 1989 
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2N3724 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

50 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

220 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 'C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current (Ie =0) 

VcB = 40 V 




1.7 

pA 



VcB = 40 V 

Tamb — 1 00 



120 

HA 

V(bR)CBO 

Collector-base Breakdown 

Voltage (Ie = 0) 

lc = 10|iA 

50 



V 

V(BR)CES 

Collector-emitter Breakdown 
Voltage (Vbe = 0) 

lc = 10|nA 

50 



V 

V(br)ceo* 

Collector-emitter Breakdown 
Voltage (Ib = 0) 

Ic = 10 mA 

30 



V 

V(bR)EBO 

Emitter-base Breakdown 

Voltage (Ic = 0) 

Ie = 10 pA 

6 



V 

VcE(sat)* 

Collector-emitter Saturation 

Ic = 10 mA 

Ib = 1 mA 



0.25 

V 


Voltage 

Ic = 100 mA 

Ib = 10 mA 



0.20 

V 



Ic = 300 mA 

Ib = 30 mA 



0.32 

V 



Ic = 500 mA 

Ib = 50 mA 



0.42 

V 



Ic = 800 mA 

Ib = 80 mA 



0.65 

V 



Ic = 1000 mA 

Ib =100 mA 



0.75 

V 

VBE(sat)* 

Base-emitter Saturation Voltage 

Ic = 10 mA 

Ib = 1 mA 


0.64 

0.76 

V 



Ic = 100 mA 

Ib = 10 mA 


0.75 

0.86 

V 



Ic = 300 mA 

Ib = 30 mA 


0.89 

1.1 

V 



Ic = 500 mA 

Ib = 50 mA 

0.9 


1.2 

V 



Ic = 800 mA 

Ib = 80 mA 


1.0 

1.5 

V 



Ic = 1000 mA 

Ib = 100 mA 


1.1 

1.7 

V 

hpE* 

DC Current Gain 

Ic = 10 mA 

VcE = 1 V 

30 

60 





Ic =100 mA 

VcE = 1 V 

60 

90 

150 




Ic = 300 mA 

VcE = 1 V 

40 

60 





Ic = 1000 mA 

VcE = 5 V 

30 






Ic = 800 mA 

VcE = 2 V 

25 






Ic = 500 mA 

VcE = 1 V 

35 




hfe 

High Frequency Current Gain 

Ic = 50 mA 

VcE = 10 V 

3 






f = 100 MHz 






CcBO 

Collector-base Capacitance 

Ic =0 
f = 1 MHz 

VcB =10 V 



12 

pF 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb=0.5V 



55 

pF 

ton 

Turn-on Time 

Ic = 500 mA 

Ib = 50 mA 

Vcc=30V 



35 

ns 

toff** 

Turn off Time 

Ic = 500 mA 
Ibi = - Ib2 = ■ 

Vcc =30 V 

50 mA 



60 

ns 


Pulsed : pulse duration = 300 |is, duty cycle = 1 %. 
** See test circuit. 
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2N3725 


HIGH VOLTAGE, HIGH CURRENT SWITCH 


DESCRIPTION 

The 2N3725 is a silicon planar epitaxial transistor 
in TO-39 metal case It is a high-voltage, high cur¬ 
rent switch used for memory applications requiring 
breakdown voltages up to 50 V and operating cur¬ 
rents to 1 A. Fast switching times are assured be¬ 
cause of the high minimum fj (300 MHz) and tight 
control on storage time. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

< 

o 

□0 

o 

Collector-base Voltage (Ie =0) 

80 

V 

CO 

1X1 

o 

> 

Collector-emitter Voltage (Vbe = 0) 

80 

V 

o 

111 

o 

> 

Collector-emitter Voltage (Ib =0) 

50 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

6 

V 

Ic 

Collector Current 

1 

A 

F tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.8 

W 


at T case — 25 °C 

3.5 

W 

Tstg, Tj 

storage and Junction Temperature 

- 65 to 200 

°C 


January 1989 
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2N3725 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

50 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

220 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current (Ie =0) 

Vcb = 60 V 




1.7 

pA 



VcB = 60 V 

T amb = 1 00 °C 



120 

pA 

V(bR)CBO 

Collector-base Breakdown 

Voltage (Ie =0) 

Ic = 10 pA 

80 



V 

V(BR)CES 

Collector-emitter Breakdown 
Voltage (Vbe = 0) 

Ic = 10 loA 

80 



V 

V(bR)CEO* 

Collector-emitter Breakdown 
Voltage (Ib =0) 

Ic = 10 mA 

50 



V 

V(bR)EBO 

Emitter-base Breakdown 

Voltage (Ic = 0) 

Ie = 10 |iA 

6 



V 

VcE(sat)* 

Collector-emitter Saturation 

Ic = 10 mA 

Ib = 1 mA 


0.19 

0.25 

V 

Voltage 

Ic = 100 mA 

Ib = 10 mA 


0.21 

0.26 

V 



Ic = 300 mA 

Ib = 30 mA 


0.31 

0.4 

V 



Ic = 500 mA 

Ib = 50 mA 


0.4 

0.52 

V 



Ic = 800 mA 

Ib = 80 mA 


0.5 

0.8 

V 



Ic = 1000 mA 

Ib = 100 mA 


0.6 

0.95 

V 

VBE(sat)* 

Base-emitter Saturation Voltage 

Ic = 10 mA 

Ib = 1 mA 


0.64 

0.76 

V 


Ic = 100 mA 

Ib = 10 mA 


0.75 

0.86 

V 



Ic = 300 mA 

Ib = 30 mA 


0.89 

1.1 

V 



Ic = 500 mA 

Ib = 50 mA 

0.9 


1.2 

V 



Ic = 800 mA 

Ib = 80 mA 


1.0 

1.5 

V 



Ic = 1000 mA 

Ib = 100 mA 


1.1 

1.7 

V 

hpE* 

DC Current Gain 

Ic = 10 mA 

VcE = 1 V 

30 

60 





Ic = 100 mA 

VcE = 1 V 

60 

90 

150 




Ic = 300 mA 

VcE = 1 V 

40 

60 





Ic = 1000 mA 

VcE = 5 V 

25 

65 





Ic = 800 mA 

VcE = 2 V 

20 

40 





Ic = 500 mA 

VcE = 1 V 

35 




hfe 

High Frequency Current Gain 

Ic = 50 mA 

VcE = 10 V 

3 






f = 100 MHz 






CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

Vcb =10 V 



10 

PF 

Cebo 

Emitter-base Capacitance 

Ic = 0 
f = 1 MHz 

Vcb = 0.5 V 



55 

PF 

ton 

Turn-on Time 

CD O 

II II 
ui cn 
o o 

Vcc = 30 V 



35 

ns 

toff** 

Turn off Time 

Ic = 500 mA Vcc = 30 V 

Ibi = “ Ib 2 =50 mA 



60 

ns 


Pulsed : pulse duration = 300 jis, duty cycle = 1 %. 
** See test circuit. 
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2N3866 

BFR97 




SGS-niOMSON 

D 0^(Q)ELi©ir^(3)i D(gi 


VHF-UHF POWER AMPLIFIER 


DESCRIPTION 

The 2N3866 and BFR97 are silicon planar epitaxial 
NPN transistor in Jedec T0-39 metal case. They are 
designed for VHF-UHF class A, B, or C amplifier cir¬ 
cuits and oscillator applications. 



ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcES 

Collector-emitter Voltage (Vbe =0) 

55 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

30 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

3.5 

V 


Collector Current 

0.5 

A 

F tot 

Total Power Dissipation at Tease ^ 25 °C 

5 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


March 1989 1/3 
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2N3866-BFR97 


THERMAL DATA 


"*th j-case 


Thermal Resistance Junction-case 


Max 


35 


°C/W 


ELECTRICAL CHARACTERISTICS(Tamb = 25 TD unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICEO 

Collector Cutoff Current 

(Ib = 0 ) 

VcE =28 V 



20 

pA 

V(BR)CES 

Collector-emitter Breakdown 
Voltage (Vbe = 0 ) 

Ic = 0.1 mA 

55 



V 

VcEO (sus)* 

Collector-emitter Sustaining 
Voltage (Ib =0) 

Ic = 5 mA 

30 



V 

V(BR)EBO 

Emitter-base Breakdown 
Voltage (Ic = 0) 

Ie =100pA 

3.5 



V 

VcE(sat)* 

Collector-emitter Saturation 
Voltage 

Ic = 100 mA Ib = 20 mA 



1 

V 

hpE* 

DC Current Gain 

lc=50mA Vce=5V 

lc= 360 mA Vce=5V 

10 

5 


200 


fl 

Transition Frequency 

lc=50mA Vce=15V 

f = 200 MHz 

500 



MHz 

CcBO 

Collector-base Capacitance 

Ie=0 Vcb=-28V 

f = 1 MHz 



3 

pF 

Po** 

Output Power 

Vcc=-28V Pi=100mW 
f = 400 MHz 

1 



W 

ri** 

Collector Efficiency 

Vcc=-28V Po=1W 

f = 400 MHz 

45 



% 


* Plused : pulse duration = 300 ms, duty cycle = 1 %. 
** See test circuit. 


Test Circuit for Power Output Measurement (f = 400 MHz). 



Ci, C 2 , C 4 , C 5 = 3 - 25 pF 
C 3 = 7-15pF 
Ri = 5.6 Q 
R2 = ^kQ. 

Li, L 2 = 5 cm Line (2x5 mm) 
L 3 , Ls, Le = RF choke 0.1 |iH 
L 4 = Ferrite choke 1 mm 


2/3 


r=7 SGS-THOMSON 


370 



















2N3930 

2N3931 



SCS-THOMSON 


HIGH-VOLTAGE AMPLIFIERS 


DESCRIPTION 

The 2N3930 and 2N3931 are silicon planar epitaxial 
PNP transistors in Jedec TO-18 (2N3930) and Je- 
dec TO-39 (2N3931) metal cases. 

Both devices feature high voltage, high gain, low 
noise and excellent current gain linearity from 10 |iA 
to 50 mA. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

o 

CD 

O 

> 

Collector-base Voltage (Ie =0) 

- 180 

V 

o 

o 

> 

Collector-emitter Voltage (Ib =0) 

- 180 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

- 6 

V 

Ic 

Collector Current 

- 100 

mA 

Ptot 

Total Power Dissipation at Tamb ^ 25 °C 

For 2N3930 

0.4 

W 


For 2N3931 

0.7 

W 


3t Tease — 25 °C 

For 2N3930 

1.4 

W 


For 2N3931 

2.5 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 55 to 200 

°C 


October 1988 
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2N3930-2N3931 


THERMAL DATA 



2N3930 

2N3931 

Rth j-case Thermal Resistance Junction-case Max 

Rth j-amb Thermal Resistance Junction-ambient Max 

125 °C/W 
438 °C/W 

70 °C/W 

250 °C/W 


ELECTRICAL CHARACTERISTICS (Ta^b = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

IcBO 

Collector Cutoff Current (Ie =0) 

VcB =- 100 V 




- 10 

nA 



VcB =-100 V 

Tamb = 125 °C 



- 10 

pA 

Iebo 

Emitter Cutoff Current (Ic = 0) 

Veb=-4V 



- 10 

nA 

V(bR)CBO 

Collector-base Breakdown 

Voltage (Ie =0) 

Ic = - 1 0 pA 

- 180 



V 

V(bR)CEO* 

Collector-emitter Breakdown 
Voltage (Ib = 0) 

Ic = - 2 mA 

- 180 



V 

V(bR)EBO 

Emitter-base Breakdown Voltage 

(lc=0) 

Ie =- 10 pA 

- 6 



V 

VcE(sat)* 

Collector-emitter Saturation 
Voltage 

Ic = - 1 0 mA 

Ib = - 1 mA 


-0.1 

-0.25 

V 

VBE(sat)* 

Base-emitter Saturation Voltage 

Ic =- 10 mA 

Ib = - 1 mA 


- 0.74 

- 0.9 

V 

hpE* 

DC Current Gain 

lc=-10pA 

VcE = — 10 V 

60 

110 





Ic = - 1 mA 

VcE =- 10 V 

80 

170 





Ic =- 10 mA 

VcE =- 10 V 

80 

200 

300 




lc=-10pA 

Tamb = — 55 °C 

VcE = — 10 V 

15 

60 





Ic =- 100 pA 

Tamb = — 55 °C 

VcE =- 10 V 

30 

90 



fl 

Transition Frequency 

Ic = - 1 mA 
f =20 MHz 

VcE =- 10 V 

40 

60 

160 

MHz 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb =-0.5 V 


20 

25 

PF 

CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

VcB = -5 V 


5 

7 

PF 

NF 

Noise Figure 

lc=-10pA 

Rg = 10 kO. 

Vce=-5V 







f = 10kHz 

B = 2 kHz 


1 

3 

dB 



f = 1 kHz 

B = 200 Hz 


1 

3 

dB 



f = 100 Hz 

B = 20 Hz 


2 

10 

dB 


Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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2N3930-2N3931 










































2N3962/2N3963 

2N3964/2N3965 



SCS-mOMSON 

[^D(g^(Q)[iL[i{gr^(s)iD©i 


LOW NOISE, LOW LEVEL AMPLIFIERS 


DESCRIPTION 

The 2N3962, 2N3963, 2N3964 and 2N3965 are si¬ 
licon planar epitaxial PNP transistors in Jedec 
TO-18 me-tal case particularly intended for use in 
low noise applications. They features are excellent 
current gain linearity from 1 |iA to 50 mA. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

2N3964 

2N3962 

2N3965 

2N3963 

o 

m 

o 

> 

Collector-base Voltage (Ie =0) 

-45 

- 60 

- 80 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib = 0) 

-45 

-60 

- 80 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

- 6 

V 

Ic 

Collector Current 

-200 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 


0.36 


W 


at T case — 25 °C 


1.2 


W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


October 1988 
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2N3962-2N3963-2N3964-2N3965 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

487 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current (Vbe =0) 

For 2N3964 

VcE =-40 V 




- 10 

nA 



VcE = — 40 V 

Tamb = 1 50 °C 



- 10 

|iA 


It 

For 2N3962 

VcE =-50 V 

and 2N3965 



- 10 

nA 



VcE = - 50 V 

For 2N3963 

1” amb = 1 50 °C 



- 10 

^lA 



VcE = - 70 V 




- 10 

nA 



VcE =-70 V 

Tamb = 150 °C 



- 10 

^lA 

Iebo 

Emitter Cutoff Current (Ic = 0) 

Veb = -4 V 



- 10 

nA 

V(bR)CBO 

Collector-base Breakdown 

Ic =- 10 ^lA 







Voltage (Ie = 0) 

For 2N3964 


-45 



V 



For 2N3962 

and 2N3965 

- 60 



V 



For 2N3963 


-80 



V 

V(BR)CES 

Collector-base Breakdown 

lc=-10^iA 







Voltage (Vbe = 0) 

For 2N3964 


-45 



V 



For 2N3962 

and 2N3965 

-60 



V 



For 2N3963 


-80 



V 

V(bR)CEO* 

Collector-emitter Breakdown 

Ic = - 5 mA 






Voltage (Ib = 0) 

For 2N3964 


-45 



V 



For 2N3962 

and 2N3965 

- 60 



V 



For 2N3963 


-80 



V 

V(bR)EBO 

Emitter-base Breakdown 

Voltage (Ic = 0) 

Ie =- 10 ^lA 

- 6 



V 

VcE(sat)* 

Collector-emitter Saturation 

Ic =- 10 mA 

Ib = - 0.5 mA 



- 0.25 

V 


Voltage 

Ic =- 50 mA 

Ib = - 5 mA 



- 0.4 

V 

VBE(sat)* 

Base-emitter Saturation Voltage 

Ic =- 10 mA 

Ib = - 0.5 mA 



- 0.9 

V 



Ic =- 50 mA 

Ib =- 5 mA 



- 0.95 

V 

hpE* 

DC Current Gain 

For 2N3962 

and 2N3963 







Ic =- 1 mA 

VcE = -5 V 

60 






Ic =- 10 nA 

VcE = -5 V 

100 


300 




Ic =- 100 \iA 

VcE =-5 V 

100 






Ic = - 1 mA 

VcE = -5 V 

100 


450 




Ic =- 10 mA 

VcE = -5 V 

100 






Ic =- 50 mA 

VcE = -5 V 

90 






Ic =- 10 ^A 

VcE = -5 V 







T amb = ~ 55 ° 

3 

40 





Pulsed : pulse duration = 300 )j.s, duty cycle = 1 %. 
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2N3962-2N3963-2N3964-2N3965 


ELECTRICAL CHARACTERISTICS (continued) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

hpE* 

DC Current Gain 

For 2N3962 

and 2N3963 







Ic = - 50 mA 

VcE = -5 V 

45 






Tamb = — 55 °( 

0 







Iq = - 1 mA 

Tamb = ^ 00 

VcE = -5 V 



600 




For 2N3964 

and 2N3965 

180 






Ic =- 1 pA 

VcE = -5 V 

250 


500 




Ic =- 10pA 

VcE = -5 V 

250 






Ic =- 100 pA 

VcE =-5 V 

250 


600 




Ic = - 1 mA 

VcE =-5 V 

200 






Ic = - 10 mA 

VcE =-5 V 

180 






Ic = - 50 mA 

VcE =-5 V 







Ic =- 10 pA 

VcE =-5 V 

100 






Tamb - — 55 °C 







Ic = - 50 mA 

VcE =-5 V 

90 






Tamb = ~ 55 ° 








Ic = - 1 mA 

Tamb = 1 00 °C 

VcE =-5 V 



800 


hfe 

Small Signal Current Gain 

Ic = - 1 mA 

VcE = -5 V 







f = 1 kHz 

For2N3962 

and 2N3963 

100 


550 




For2N3964 

and 2N3965 

250 


700 


fj 

Transition Frequency 

Ic =-0.5 mA VcE = -5 V 







f = 20 MHz 

For 2N3962 

and 2N3963 

40 


160 




For 2N3964 

and 2N3965 

50 


160 


Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb =- 0.5 V 



15 

pF 

CcBO 

Collector-base Capacitance 

1e =0 

f = 1 MHz 

< 

o 

CD 

II 

1 

cn 

< 



6 


NF 

Noise Figure 

Ic =-20 pA 

< 

o 

m 

II 

1 

cn 

< 




2 



Rg = 10 kQ 

For 2N3962 

and 2N3963 







f = 10 to 10 000 Hz 



3 




f = 100 Hz 

B = 15 Hz 



10 

dB 



f = 1 kHz 

B = 150 Hz 



3 

dB 



f = 10 kHz 

B = 1.5 kHz 



3 

dB 



For 2N3964 

and 2N3965 




dB 



f = 10 to 10 000 Hz 



2 




f = 10 Hz 

B = 2 Hz 



8 

dB 



f = 100 Hz 

B = 15 Hz 



4 

dB 



f = 1 kHz 

B = 150 Hz 



2 

dB 



f = 10 kHz 

B = 1.5 kHz 




dB 


Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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2N4013 


HIGH-CURRENT SWITCH 


DESCRIPTION 

The 2N4013 is a silicon planar epitaxial transistor in 
TO-18 metal case. It is a high-current switch used 
for memory applications requiring breakdown vol¬ 
tages up to 30 V and operating currents to 1 A. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

o 

CQ 

O 

> 

Collector-base Voltage (Ie =0) 

50 

V 

VcES 

Collector-emitter Voltage (Vbe = 0) 

50 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

30 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

6 

V 

Ic 

Collector Current 

1 

A 

P tot 

I 

Total Power Dissipation at Tamb ^ 25 °C 

0.36 

W 


at Tease — 25 °C 

1.2 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


January 1989 
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2N4013 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 


Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 

25 °C unless otherwise specified) 




Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

VcB = 40 V 




1.7 

pA 


(Ie = 0) 

VcB = 40 V 

Tamb 130 



120 

pA 

V(bR)CBO 

Collector-base Breakdown Voltage 
(Ie = 0) 

Ic = 10|iA 

50 



V 

V(BR)CES 

Collector-emitter Breakdown 
Voltage (Vbe = 0) 

Ic = 10 pA 

50 



V 

V(BR)CEO* 

Collector-Emitter Breakdown 
Voltage (Ib = 0) 

Ic = 10 mA 

30 



V 

V(BR)EB0 

Emitter-Base Breakdown Voltage 
(Ic = 0) 

Ie = 10|iA 

6 



V 

, VcE(sat)* 

Collector-Emitter Saturation 

Ic = 10 mA 

Ib = 1 mA 



0.25 

V 

Voltage 

Ic = 100 mA 

Ib = 10 mA 



0.20 

V 



Ic = 300 mA 

Ib = 30 mA 



0.32 

V 



Ic = 500 mA 

Ib = 50 mA 



0.42 

V 



Ic = 800 mA 

Ib = 80 mA 



0.65 

V 



Ic = 1000 mA 

Ib = 100 mA 



0.75 

V 

VBE(sat)* 

Base-Emitter Saturation Voltage 

Ic = 10 mA 

Ib = 1 mA 


0.64 

0.76 

V 



Ic = 100 mA 

Ib = 10 mA 


0.75 

0.86 

V 



Ic = 300 mA 

Ib = 30 mA 


0.89 

1.1 

V 



Ic = 500 mA 

Ib = 50 mA 

0.9 


1.2 

V 



Ic = 800 mA 

Ib = 80 mA 


1.0 

1.5 

V 



Ic = 1000 mA 

Ib = 100 mA 


1.1 

1.7 

V 

hpE* 

DC Current Gain 

Ic = 10 mA 

VcE = 1 V 

30 






Ic = 100 mA 

Vce = 1 V 

60 


150 




Ic = 300 mA 

VcE = 1 V 

40 






Ic = 1000 mA 

> 

LO 

II 

Hi 

o 

> 

30 






Ic = 800 mA 

Vce = 2 V 

25 






Ic = 500 mA 

VcE = 1 V 

35 




hfe 

High Frequency Current Gain 

Ic = 50 mA 

Vce = 10 V 

3 






f = 100 MHz 






CcBO 

Collector-base Capacitance 

Ie = 0 
f = 1 MHz 

VcB = 10V 



12 

PF 

Cebo 

Emitter-base Capacitance 

Ic = 0 
f = 1 MHz 

Veb = 0.5 V 



55 

PF 

t ** 

Ion 

Turn-on Time 

Ic = 500 mA 

Ib = 50 mA 

Vcc = 30 V 



35 

ns 

toff** 

Turn-off Time 

Ic = 500 mA 

Vce = 30 V 



60 

ns 



O 

LO 

II 

C\J 

_m 

1 

II 

m 

mA 






* Pulsed : pulse duration = 300 )is, duty cycle = 1 %. 
** See test circuit. 
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2N4013 


Switching Characteristics. Switching Characteristics. 



100 200 400 600 Iq (mA) -50 0 50 100 Tamb ("C) 


Test Circuit for ton, toff. 
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2N4014 


HIGH-VOLTAGE, HIGH CURRENT SWITCH 


DESCRIPTION 

The 2N4014 is a silicon planar epitaxial transistor in 
TO-18 metal case. It is a high-voltage, high current 
switch used for memory applications requiring 
breakdown voltages up to 50 V and operating cur¬ 
rents to 1 A. Fast switching times are assured be¬ 
cause of the high minimum fT (300 MHz) and tight 
control on storage time. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

80 

V 

VcES 

Collector-emitter Voltage (Vbe = 0) 

80 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

50 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

6 

V 

Ic 

Collector Current 

1 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.36 

W 


3t Tcase — 25 °C 

1.2 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


October 1988 


1/4 


385 






2N4014 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 


Max 

146 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°C/W 

ELECTRICAL CHARACTERISITCS(Tamb = 

25 °C unless otherwise specified) 




Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

VcB = 60 V 




1.7 

liA 


(Ie =0) 

VcB =60 V 

T amb — 1 00 



120 

|iA 

V(bR)CBO 

Collector-base Breakdown 

Voltage 
(Ie =0) 

Ic = 10 |xA 

80 



V 

V(BR)CES 

Collector-emitter Breakdown 
Voltage (Vbe = 0) 

Ic =10 |IA 

80 



V 

V(BR)CE0* 

Collector-Emitter Breakdown 
Voltage (Ib =0) 

Ic = 10 mA 

50 



V 

V(BR)EB0 

Emitter-Base Breakdown Voltage 

(lc=0) 

Ie =10 |nA 

6 



V 

VcE(sat)* 

Collector-Emitter Saturation 

Ic = 10 mA 

Ib =1 rnA 


0.19 

0.25 

V 

Voltage 

Ic = 100 mA 

Ib =10 mA 


0.21 

0.26 

V 



Ic = 300 mA 

Ib = 30 mA 


0.31 

0.4 

V 



Ic = 500 mA 

Ib = 50 mA 


0.4 

0.52 

V 



Ic = 800 mA 

Ib = 80 mA 


0.5 

0.8 

V 



Ic = 1000 mA 

Ib =100 mA 


0.6 

0.95 

V 

VBE(sat)* 

Base-Emitter Saturation Voltage 

Ic =10 mA 

Ib = 1 mA 


0.64 

0.76 

V 



Ic = 100 mA 

Ib = 10 mA 


0.75 

0.86 

V 



Ic = 300 mA 

Ib = 30 mA 


0.89 

1.1 

V 



Ic = 500 mA 

Ib = 50 mA 

0.9 


1.2 

V 



Ic = 800 mA 

Ib = 80 mA 


1.0 

1.5 

V 



Ic = 1000 mA 

Ib = 100 mA 


1.1 

1.7 

V 

hpE* 

DC Current Gain 

Ic = 10 mA 

VcE = 1 V 

30 

60 





Ic = 100 mA 

VcE = 1 V 

60 

90 

150 




Ic = 300 mA 

Vce = 1 V 

40 

60 





Ic = 1000 mA 

VcE = 5 V 

25 

65 





Ic = 800 mA 

Vce = 2 V 

20 

40 





Ic = 500 mA 

Vce =1 V 

35 




hfe 

High Frequency Current Gain 

Ic = 50 mA 
f = 100 MHz 

Vce = 10 V 

3 




CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

VcB = 10 V 



10 

pF 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb =0.5 V 



55 

PF 

ton 

Turn-on Time 

Ic = 500 mA 
Vcc = 30 V 

Ib = 50 mA 



35 

ns 

toff 

Turn-off Time 

Ic = 500 mA 

Vcc = 30 V 



60 

ns 



Ibi = - Ib 2 = 50 mA 






* Pulsed : pulse duration = 300 ms, duty cycle = 1 %. 
** See test circuit. 
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2N4030-2N4031 

2N4032-2N4033 



SCS-THOMSON 


GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


DESCRIPTION 

The 2N4030, 2N4031,2N4032, and 2N4033 are si¬ 
licon planar epitaxial PNP transistors in Jedec 
TO-39 metal case primarily intended for large signal, 
low noise industrial applications. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

2N4030 

2N4032 

2N4031 

2N4033 

VcBO 

Collector-base Voltage (Ie =0) 

- 60 

- 80 

V 

o 

LU 

o 

> 

Collector-emitter Voltage (Ib =0) 

- 60 

- 80 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

- 

5 

V 

Ic 

Collector Current 

- 

1 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.8 

W 


^t Tcase — 25 °C 

4 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


October 1988 
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2N4030-2N4031-2N4032-2N4033 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

44 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

218 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

For 2N4030 and 2N4032 






(Ie =0) 

Vcb =-50 V 



- 50 

nA 



VcB =-50 V Tamb =150°C 

For2N4031 and 2N4033 



-50 

HA 



Vcb =-60 V 



-50 

nA 



Vcb =-60 V Tamb = 150 °C 



-50 

HA 

V(bR)CBO 

Collector-base Breakdown 

Ic =- 10 






Voltage (Ie =0) 

For 2N4030 and 2N4032 

- 60 



V 



For2N4031 and 2N4033 

- 80 



V 

V(BR)CE0* 

Collector-emitter Breakdown 

Ic =- 10 mA 






Voltage (Ib =0) 

For 2N4030 and 2N4032 

- 60 



V 



For2N4031 and 2N4033 

- 80 



V 

V(BR)EBO 

Emitter-base Breakdown Voltage 

(lc=0) 

Ie =-10 |liA 

- 5 



V 

VcE(sat)* 

Collector-emitter Saturation 

Ic =- 150 mA Ib =- 15 mA 



- 0.15 

V 

Voltage 

lc=- 500 mA lB=-50mA 

Ic =- 1 A Ib =- 100 mA 



- 0.5 

V 




For2N4030 and 2N4032 



- 1 

V 

VBE(sat)* 

Base-emitter Saturation Voltage 

Ic =- 150 mA Ib =- 15 mA 



- 0.9 

V 


lc=- 500 mA lB=-50mA 
ic =- 1 A Ib =- 100 mA 



- 1.1 

V 




For2N4030 and 2N4032 



- 1.2 

V 

hpE* 

DC Current Gain 

lc=-100|iA Vce=-5V 

For 2N4030 and 2N4031 

30 






For2N4032 and 2N4033 

75 






lc=-100 mA Vce=-5V 

For2N4030 and 2N4031 

40 


120 




For 2N4032 and 2N4033 

100 


300 




Ic =- 500 mA VcE = - 5 V 

For 2N4030 and 2N4031 

25 






For 2N4032 and 2N4033 

lc=-1A Vce=-5V 

70 






For 2N4030 

15 






For 2N4031 

10 






For2N4032 

40 






For2N4033 

25 






lc=-100 mA Vce=-5V 

Tamb = — 55 °C 

For 2N4030 and 2N4031 

15 






For2N4032 and 2N4033 

40 





' Pulsed : pulse duration = 300 ms, duty cycle = 1 %. 
'* See test circuit. 
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2N4030-2N4031-2N4032-2N4033 


ELECTRICAL CHARACTERISTICS (continued) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

fi 

Transition Frequency 

Ic =- 50 mA VcE =- 10 V 

f = 100 MHz 

For 2N4030 antd 2N4031 

For 2N4032 and 2N4033 

100 

150 


400 

500 

MHz 

MHz 

Cebo 

Emitter-base Capacitance 

lc=0 Veb=-0.5V 

f = 1 MHz 



110 

•pF 

CcBO 

Collector-base Capacitance 

Ie=0 Vqb=~10V 

f = 1 MHz 



20 

pF 

ts** 

Storage Time 

Ic =- 500 mA Vcc =- 30 V 

Ibi = “ Ib 2 = — 50 mA 



350 

ns 

tf** 

Fall Time 

. 

Ic =- 500 mA Vcc =-30 V 

Ibi = - Ib 2 = - 50 mA 



50 

ns 

ton 

Turn-on Time 

Ic =- 500 mA Vcc =- 30 V 



100 

ns 


* Pulsed : pulse duration = 300 ms, duty cycle = 1 %. 
"* See test circuit. 

Collector-emitter Saturation Voltage. 


Ibi = - Ib 2 = “ 50 mA 


Base-emitter Saturation Voltage. 




2 468 2 468 

10^ -Iq (mA) 


Transition Frequency. 


Collector-base Capacitance. 




2 468 2 468 2 468 

10 10^ -IrCmA) 


10 -VrR(V) 


rZZ SGS-THOMSON 












2N4030-2N4031-2N4032-2N4033 


Test Circuit for ton, ts, tf. 


-ioVl_r 


PULSE GENERATOR : 
tr, tf < 20 ns 
PW= 1.0|as 
ZiN = 50 Q 
DC < 2 % 


Vrr=4.4.1V 


10/uF 100 n 



TO OSCILLOSCOPE 
tr» 10 ns 
Zin>100K^^ 
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2N4035 



SGS-THOMSON 


GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


DESCRIPTION 

The 2N4035 is a silicon planar epitaxial PNP tran¬ 
sistors in Jedec TO-18 metal case, primarily inten¬ 
ded for small signal, low noise industrial applica¬ 
tions. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

- 40 

V 

VcEO 

Collector-emitter Voltage (Ib = 0) 

-40 

V 

Vebo 

Emitter-base Voltage (Ic = 0) ' 

- 5 

V 

Ic 

Collector Current 

- 100 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

0.36 

W 


^t Tcase — 25 °C 

1 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


October 1988 
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2N4035 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

175 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

486 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector Cutoff Current 
(Vbe = 0) 

< < 
o o 

m m 

II II 

I 1 

CO CO 

o o 

< < 

H 

3 

O" 

II 

ro 

cn 

d 



-15 
- 15 

nA 

pA 

V(br)cbo 

Collector-base Breakdown 

Voltage 

(Ie =0) 

Ic = - 10 pA 

-40 



V 

V(BR)CES 

Collector-emitter Breakdown 
Voltage (Vbe =0) 

lc=-10pA 

-40 



V 

V(BR)CEO* 

Collector-Emitter Breakdown 
Voltage (Ib = 0) 

Ic =- 10 mA 

-40 



V 

V(BR)EBO 

Emitter-Base Breakdown Voltage 

(Ic =0) 

Ie =- 10 pA 

- 5 



V 

VcE(sat)* 

Collector-Emitter Saturation 
Voltage 

Ic = - 1 mA Ib = - 0.1 mA 

Ic = - 10 mA Ib = - 1 rnA 
lc=-50mA Ib=-5 mA 



-0.13 

- 0.14 

- 0.3 

V 

V 

V 

VBE(sat)* 

Base-Emitter Saturation Voltage 

Ic = - 1 mA Ib = - 0.1 mA 

Ic =- 10 mA Ib =- 1 rnA 

Ic = - 50 mA Ib = - 5 mA 

- 0.7 


- 0.75 

- 0.9 

- 1.1 

V 

V 

V 

hpE* 

DC Current Gain 

o o o o o o 

§. II II II II II II 

„ 

1 o o o o o 

C71 q q q ^ ^ -q 

^ > > > > 

d 

<<<<<< 

o o o o o o 

m m m m m m 

II II II II II II 

1 1 I 1 I 1 

<<<<<< 

70 

140 

150 

150 

30 

70 


300 


hfe 

Small Signal Current Gain 

Ic = - 1 mA VcE =- 10 V 

f = 1 kHz 

150 


450 


fl 

Transition Frequency 

lc=-10mA Vce=-20V 

f = 100 MHz 

450 



MHz 

Cebo 

Emitter-base Capacitance 

lc=0 Veb=-0.5V 

f = 1 MHz 



5.5 

PF 

. CcBO 

Collector-base Capacitance 

Ie=0 Vcb=-10V 

f = 1 MHz 



3.5 

pF 

NF 

Noise Figure 

Ic = - 1 mA Vce = -5 V 

f = 100 MHz Rg = 100 Q 



6 

dB 

ton 

Turn-on Time 

lc=-50mA Vcc=-30V 

Ibi = - 5 mA 



40 

ns 

toff 

Turn-off Time 

lc=-50mA Vcc=-30V 

Ibi = ~ Ib 2 = - 5 mA 



150 

ns 

hie 

Input Impedance 

Ic = - 1 mA Vce = - 10 V 

f = 1 kHz 

4 


12 

kfi 


* Pulsed : pulse duration = 300 IlIS, duty cycle = 1 %. 
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2N4035 


ELECTRICAL CHARACTERISTICS (continued) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

h re 

Reverse Voltage Ratio 

Iq = - 1 mA 
f = 1 kHz 

VcE =- 10 V 



4x10'^ 


hoe 

Output Admittance 

Iq = - 1 mA 
f = 1 kHz 

VcE =- 10 V 

8 


40 

pS 

I’bb'^b'c 

Feedback Time Constant 

Ic =- 10 mA 
f = 80 MHz 

VcE =- 20 V 

_1 


40 

ps 
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SCS-THOMSON 

“7M [(SiliieBOiLieTBOisMeg 

2N4036 


MEDIUM-SPEED SWITCH 


DESCRIPTION 

The 2N4036 is a silicon planar epitaxial PNP tran¬ 
sistor in Jedec TO-39 metal case. It is intended par¬ 
ticularly as medium speed saturated switch and ge¬ 
neral purpose amplifier. 



INTERNAL SCHEMATIC DIAGRAM 

B O 


PNP 

S- 6896 


6e 


ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

o 

m 

O 

> 

Collector-base Voltage (Ie =0) 

-90 

V 

VcEX 

Collector-emitter Voltage (Vbe = 1.5 V) 

- 85 

V 

VcER 

Collector-emitter Voltage (Rbe ^ 200 Cl) 

- 85 

V 

O 

O 

> 

Collector-emitter Voltage (Ib = 0) 

- 65 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

- 6 

V 

Ic 

Collector Current 

- 1 

A 

Ib 

Base Current 

-0.5 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

1 

W 


at Tcase — 25 °C 

7 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


October 1988 
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2N4036 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

25 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

175 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 
(Ie =0) 

VcB =-60 V 



- 20 

nA 

ICEO 

Collector Cutoff Current 

(Ib =0) 

Vce =-30 V 



- 0.5 

pA 

Iebo 

Emitter Cutoff Current 

(lc=0) 

Veb =-5 V 



-20 

nA 

V(bR)CBO 

Collector-base Breakdown 

Voltage (Ie =0) 

Ic =-100 pA 

- 90 



V 

V(BR)CEX* 

Collector-emitter Breakdown 
Voltage (Vbe = 1-5 V) 

Ic =- 10 mA 

-85 



V 

V(BR)CER* 

Collector-emitter Breakdown 
Voltage (Rbe = 200 Q) 

Ic =-10 mA 

- 85 



V 

V(BR)CE0* 

Collector-emitter Breakdown 
Voltage (Ib =0) 

Ic =-10 mA 

-65 



V 

V(BR)EB0 

Emitter-base Breakdown Voltage 

(lc=0) 

Ie =-100 pA 

- 7 



V 

VcE(sat)* 

Collector-emitter Saturation 
Voltage 

Ic =-150 mA 

Ib = - 15 mA 



- 0.65 

V 

Vbe* 

Base-emitter Voltage 

Ic =-150 mA 

Vce =- 10 V 



- 1.1 

V 

hpE* 

DC Current Gain 

Ic =-0.1 mA 

Vce =- 10 V 

20 






Ic =- 150 mA 

Vce =- 10 V 

40 


140 




Ic = - 500 mA 

Vce =- 10 V 

20 




fi 

Transition Frequency 

Ic = - 50 mA 
f = 20 MHz 

Vce = — 10 V 

60 



MHz 

Cebo 

Emitter-base Capacitance 

Ic =0 
f = 1 MHz 

Veb =- 0.5 V 



90 

PF 

CcBO 

Collector-base Capacitance 

Ie =0 
f = 1 MHz 

VcB =-10 V 



30 

PF 

ton 

Turn-on Time 

Ic =- 150 mA 
Ibi =- 15 mA 

Vce = - 30V 



110 

ns 

toff** 

Turn-off Time 

Ic =- 150 mA 

Vec = - 30 V 




ns 



I 

II 

CM 

CD 

I 

II 

CQ 

15 mA 



700 



* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
** See test circuit. 
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SCS-THOMSON 

2N4037 


MEDIUM SPEED SWITCH 


DESCRIPTION 

The 2N4037 is a silicon planar epitaxial PNP tran¬ 
sistor in a Jedec TO-39 metal case. It is intended 
particularly as medium speed saturated switch and 
general purpose amplifier. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

o 

m 

O 

> 

Collector-base Voltage (Ie =0) 

- 60 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

-40 

V 

VcER 

Collector-emitter Voltage (Rbe ^ 200 Q) 

- 60 

V 

< 

O 

m 

< 

Collector-emitter Voltage (Vbe = 1.5 V) 

-60 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

- 6 

V 

Ic 

Collector Current 

- 1 

A 

Ib 

Base Current 

- 0.5 

A 

P tot 

Total Power Dissipation at Tgmb ^ 25 °C 

7 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


November 1988 
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2N4037 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

25 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

175 

“C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 °C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 
(Ie =0) 

Vcb =-60 V 



- 250 

nA 

ICEO 

Collector Cutoff Current 
(Ib =0) 

VcE =-30 V 



-5 

pA 

Iebo 

Emitter Cutoff Current 

(lc=0) 

< 

m 

03 

II 

I 

< 



- 1 

pA 

Vebo 

Emitter-base Voltage 

Ie=-100|liA Ic=0 

- 7 



V 

< 

o 

CD 

o 

Collector-base Voltage 
(Ie =0) 

lc=-100pA 

- 60 



V 

V(BR)CEO* 

Collector-emitter Breakdown 
Voltage (Ib = 0) 

Ic = - 10 mA 

-40 



V 

VcE(sat)* 

Collector-emitter Saturation 
Voltage 

Ic =- 150 mA Ib =- 15 mA 



- 1.4 

V 

V(BR)CEV* 

Collector-emitter Breakdown 
Voltage 

lc=-10mA Vbe = 1.5 V 

-60 



V 

V(BR)CER* 

Collector-emitter Breakdown 
Voltage 

Ic = — 10 mA Rbe = 200 Q 

-60 



V 

Vbe* 

Base-emitter Voltage 

Ic =- 150 mA VcE =- 10 V 



- 1.5 

V 

hpE* 

DC Current Gain 

o o 

II II 

1 1 

§3 

3 > 
> 

< < 

o o 

m m 

II II 

1 1 

o o 

< < 

15 

50 


250 


hfe 

Small Signal Current Gain 

lc=-50mA VcE=-10V 

f =20 MHz 

3 




O 

CO 

o 

O 

Collector-base Capacitance 
(Ie =0) 

Vcb =- 10 V 



30 

PF 

Cebo 

Emitter-base Capacitance 
(Ie =0) 

Veb =- 0.5 V 



90 

pF 


* Pulsed : pulse duration = 300 ps, duty cycle = 1,5 %. 
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2N4427 

BFR98 



SCS-THOMSON 

R®D(g^(S)iL[i(g¥^(S)R30(ei 


VHF OSCILLATOR POWER AMPLIFIER 


DESCRIPTION 

The 2N4427 and BFR98 are silicon planar epitaxial 
NPN transistor in Jedec TO-39 metal case. They are 
designed for VHF class A, B, or C amplifier and os¬ 
cillator applications. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

40 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib =0) 

20 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

3.5 

V 

Ic 

Collector Current 

0.5 

A 

F tot 

Total Power Dissipation at Tease ^ 25 °C 

3.5 

W 

Tstg. Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


January 1989 
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2N4427-BFR98 


THERMAL DATA 


R 


th j-case 


Thermal Resistance Junction-case 


Max 


50 


°C/W 


ELECTRICAL CHARACTERISITCS (Tamb = 25°C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICEO 

Collector Cutoff Current 
(Ib =0) 

VcE =12 V 



20 

pA 

V(bR)CBO 

Collector-base Breakdown 

Voltage (Ie = 0) 

lc = 100|iA 

40 



V 

VcEO(sus)* 

Collector-emitter Sustaining 
Voltage (Ib =0) 

Ic = 5 mA 

20 



V 

VcER(sus)* 

Collector-Emitter Sustaining 
Voltage (Rbe = 10 Cl) 

Ic = 5 mA 

40 



V 

V(BR)EBO 

Emitter-Base Breakdown Voltage 

(Ic =0) 

Ie =100 pA 

3.5 



V 

VcE(sat)* 

Collector-Emitter Saturation 
Voltage 

Ic =100 mA Ib = 20 mA 



0.5 

V 

hpE* 

DC Current Gain 

o o 

II II 

is 

< < 

o o 
m m 

II II 
cn cn 

< < 

10 

5 


200 


fl 

Transition Frequency 

lc=50mA Vce=15V 

f = 200 MHz 

500 



MHz 

CcBO 

Collector-base Capacitance 

Ie=0 Vcb=12V 

f = 1 MHz 



4 

pF 

Po** 

Output Power 

Vcc = 12V P| = 100mW 

f = 175 MHz 

1 



W 

Tl** 

Collector Efficiency 

Vcc=12V Po=1W 

f = 175 MHz 

50 



% 


* Pulsed : pulse duration =:: 300 ps, duty cycle = 1 %. 
** See test circuit. 


RF Output Power. Collector-base Capacitance. 
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2N4427-BFR98 


TEST CIRCUIT 

Test Circuit for Power Output Measurement (f = 175 MHz). 
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SCS-THOMSON 

^7# 2N5109 


EPITAXIAL PLANAR NPN 


CATV ULTRA-LINEAR HIGH GAIN TRAN¬ 
SISTOR 

The 2N5109 is a multi-emitter silicon planar epitaxial 
NPN transistor in Jedec TO-39 metal case. It is desi¬ 
gned for CATV-MATV amplifier applications over a 
wide frequency range (40 to 860 MHz). 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

o 

m 

O 

> 

Collector-base Voltage (Ie =0) 

40 

V 

VcER 

Collector-emitter Voltage (Rbe ^ 10 Q) 

40 

V 

< 

o 

m 

O 

Collector-emitter Voltage (Ib =0) 

20 

V 

Vebo 

Emitter-base Voltage (Ic =0) 

3 

V 

Ic 

Collector Current 

0.4 

A 

Ib 

-1 

Base Current 

0.4 

A 

Plot 

Total Power Dissipation at Tamb ^ 25 °C 

1 

W 


3t Tease — 75 °C 

2.5 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


October 1988 
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2N5109 


THERMAL DATA 


Pth j-case 

Thermal Resistance Junction-case 

Max 

175 

°C/W 

Pth j-amb 

Thermal Resistance Junction-ambient 

Max 

50 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 ^ unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICEX 

Collector Cutoff Current 
(Vbe =-1.5 V) 

r<< 

o o 
m m 

II II 

05 

cn cn 

< < 

H 

i 

cr 

II 

cn 

O 

_ 



5 

5 

< < 
E E 

ICEO 

Collector Cutoff Current 

(Ib =0) 

VcE = 15 V 



20 

HA 

Iebo 

Emitter Cutoff Current 

(lc=0) 

Veb = 3 V 



0.1 

mA 

V(BR) CBO 

Collector-base Breakdown 
Voltage (Ie = 0) 

Ic = 0.1 mA 

40 



V 

VcER (sus) * 

Collector-emitter Sustaining 
Voltage (Rbe = 10 Q) 

Ic = 5 mA 

40 



V 

VcEO (sus) 

Collector-emitter Sustaining 
Voltage (Ib =0) 

1 c = 5 m A 

20 



V 

VcE (sat) 

Collector-emitter Saturation 
Voltage 

Ic = 100 mA Ib = 10 mA 



0.5 

V 

hpE * 

DC Current Gain 

> > 
LO LO 

II II 

LU LU 

o o 

> > 

< < 
E E 
o 

O CD 
lO CO 

II II 

o o 

70 

5 


210 


fT 

Transition Frequency 

lc=50mA Vce=15V 

f = 200 MHz 

1.2 

1 



GHz 

CcBO 

Collector-base Capacitance 

Ie=0 Vcb=15V 

f = 1 MHz 



3.5 

pF 

NF 

Noise Figure 

lc=10mA Vce=15V 

Rg = 50 Q f = 200 MHz 


3 


dB 

Gpe 

Power Gain 
(see test circuit) 

lc=10mA Vce=15V 

f =200 MHz P| =- 10 dBm 

11 



dB 


* Pulsed : pulse duration = 300 |is, duty cycle = 1 %. 


TEST CIRCUIT 

Test Circuit for Power Gain Measurement (f = 200 MHz). 
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2N5179 


VHF/UHF AMPLIFIER 


DESCRIPTION 

The 2N5179 is a silicon planar epitaxial NPN tran¬ 
sistor in Jedec TO-72 metal case, intended for low- 
noise tuned-amplifier and converter applications up 
to 500 MHz. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

20 

V 

VcEO 

Collector-ermitter Voltage (Ib =0) 

12 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

2.5 

V 

Ic 

Collector Current 

50 

mA 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

200 

mW 


at Tease — 25 °C 

300 

mW 

Tstg, Tj 

storage and Junction Temperature 

- 65 to 200 

°C 


October 1988 
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2N5179 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

583 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

875 

°C/W 


ELECTRICAL CHARACTERISTICS (Ta^nb = 25 X: unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

•CBO 

Collector Cutoff Current 

(Ie =0) 

VcB =15 V 
VcB =15 V 

Tamb = 1 50 °C 



20 

1 

nA 

^lA 

V(BR) CBO 

Collector-base 

Breakdown Voltage 
(Ie =0) 

Ic = 1 I^A 

20 



V 

VcEO(sus) 

Collector-emitter 

Sustaining Voltage 

(Ib =0) 

Ic = 3 mA 

12 



V 

V(BR)EBO 

Emitter-base 

Breakdown Voltage 

(Ic =0) 

Ie = 10 |iA 

2.5 



V 

VcE (sat) 

Collector-emitter 

Saturation Voltage 

Ic = 10 mA 

Ib = 1 mA 



0.4 

V 

VBE(sat) 

Base-emitter 

Saturation Voltage 

Ic = 10 mA 

Ib = 1 mA 



1 

V 

hPE 

DC Current Gain 

Ic = 3 mA 

> 

II 

LU 

O 

> 

25 

70 

250 


hfe 

Small Signal Current Gain 

Ic = 2 mA 
f = 1 kHz 

> 

CD 

II 

LU 

O 

> 

25 

90 

300 


fT 

Transition Frequency 

Ic = 5 mA 
f = 100 MHz 

> 

CO 

II 

LU 

o 

> 

0.9 

1.4 

2 

GHz 

Cre 

Reverse Capacitance 

Ic =0 
f = 1 MHz 

< 

o 

m 

II 

CD 

< 


0.7 

1 

PF 

NF 

Noise Figure 

Ic = 1-5 mA 
f = 200 MHz 

VcE = 6 V 

Rg = 125 Q 


3 

4.5 

dB 

Gpe 

Power Gain 
(neutralized) 

Ic = 5 mA 
f =200 MHz 

VcE =12 V 

Rg =50 Q 

15 

21 


dB 

Po 

Oscillator Power Output 

Ic = 12 mA 
f = 500 MHz 

VcB = 10 V 

20 



mW 

rbb'Cb'c 

Feedback Time 

Constant 

Ic = 2 mA 
f =31.9 MHz 

Vcb = 6 V 

3 

7 

14 

ps 
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2N5320 

2N5321 



SCS-THOMSON 

R®D(g[H](Q)iL[i(gir^@iD(gi 


MEDIUM-POWER AMPLIFIERS 


DESCRIPTION 

The 2N5320 and 2N5321 are silicon planar epitaxial 
NPN transistors in Jedec TO-39 metal case. They 
are especially intended for high-voltage medium po¬ 
wer applications in industrial and commercial equip¬ 
ments. 

The complementary PNP types are respectively the 
2N5322 and 2N5323. 



INTERNAL SCHEMATIC DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

2N 5320 

2N 5321 

< 

o 

CD 

o 

Collector-base Voltage (Ie = 0) 

100 

75 

V 

> 

o 

> 

Collector-emitter Voltage (Vbe = 1.5 V) 

100 

75 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

75 

50 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

6 

5 

V 

Ic 

Collector Current 

2 

A 

Ib 

Base Current 

1 

A 

P tot 

Total Power Dissipation at Tgmb ^ 25 °C 

1 

W 


at T case — 25 °C 

10 

W 

Tstg. Tj 

Storage and Junction Temperature 

- 65 to 200 

°C 


October 1988 
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2N5320-2N5321 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

17.5 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

175 

°C/W 


ELECTRICAL CHARACTERISTICS(Tcase = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff 

For 2N5320 







Current (Ie = 0) 

VcB =80 V 




0.5 

^lA 



For 2N5321 

VcB =60 V 




5 

pA 

Iebo 

Emitter Cutoff 

For 2N5320 







Current (Ic = 0) 

Veb =5 V 

For 2N5321 



0.1 


pA 



Veb =4 V 



0.5 


pA 

V(bR)CEV 

Collector-emitter 

Breakdown Voltage 

Ic = 0.1 mA 

For 2N5320 

100 



V 


(Vbe =1.5 V) 


For 2N5321 

75 



V 

V(BR)CE0* 

Collector-Emitter 

Breakdown Voltage 

Ic = 10 mA 

For 2N5320 

75 



V 


(Ib =0) 


For 2N5321 

50 



V 

V(BR)EB0 

Emitter-Base 

Breakdown Voitage 

Ie = 0.1 mA 

For 2N5320 

6 



V 


(lc=0) 


For 2N5321 

5 



V 

VcE(sat)* 

Coliector-Emitter 

Ic = 500 mA 

Ib = 50 mA 





Saturation Voltage 


For 2N5320 



0.5 

V 




For 2N5321 



0.8 

V 

Vbe* 

Base-Emitter Voltage 

Ic = 500 mA 

VcE = 4 V 

For 2N5320 



1.1 

V 




For 2N5321 



1.4 

V 

hpE* 

DC Current Gain 

For 2N5320 

Ic = 500 mA 

< 

o 

m 

II 

< 

30 


130 




Ic = 1 A 

For 2N5321 

VcE = 2 V 

10 






Ic = 500 mA 

VcE = 4 V 

40 


250 


fl 

Transition Frequency 

Ic = 50 mA 

> 

II 

o 

> 

50 



MHz 




f = 10 MHz 





ton 

Turn-on Time 

Ic = 500 mA 
Ibi = 50 mA 

Vcc = 30 V 



80 

ns 

toff 

Turn-off Time 

Ic = 500 mA 

Vcc = 30 V 







Ibi = - Ib2 = 

50 mA 


1 

800 

ns 


* Pulsed : pulse duration = 300 ps, duty cycle = 1 %. 
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SGS-THOMSON 

2N5322 

^7# Raoe^isitnefisiocaies 

2N5323 


MEDIUM-POWER AMPLIFIERS 


DESCRIPTION 

The 2N5322 and 2N5323 are silicon planar epitaxial 
PNP transistors in Jedec TO-39 metal case. They 
are especially intended for high-voltage medium po¬ 
wer applications in industrial and commercial equip¬ 
ments. 


INTERNAL SCHEMATIC DIAGRAM 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

2N5322 

2N5323 

VcBO 

Collector-base Voltage (Ie =0) 

- 100 

- 75 

V 

< 

o 

m 

< 

Collector-emitter Voltage (Vbe = 1.5 V) 

- 100 

- 75 

V 

VCEO 

Collector-emitter Voltage (Ib =0) 

-75 

- 50 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

- 6 

- 5 

V 

Ic 

Collector Current 

- 

2 

A 

Ib 

Base Current 

-1 ' 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 °C 

1 

W 


3t Tease — 25 °C 

10 

W 

Tstg, Tj 

Storage and Junction Temperature 

- 65 to 200 

"C 


October 1988 
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2N5322-2N5323 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

17.5 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

175 

°C/W 


ELECTRICAL CHARACTERISTICS(Tcase = 25 "C unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff 

For 2N5322 







Current (Ie = 0) 

VcB =-80 V 

For 2N5323 




- 0.5 

^A 



VcB =-60 V 




- 5 

^lA 

Iebo 

Emitter Cutoff 

For 2N5322 







Current (Ic = 0) 

Veb =-5 V 

For 2N5323 



- 0.1 


[lA 



Veb = — 4 V 



-0.5 


IliA 

V(bR)CEV 

Collector-emitter 

Breakdown Voltage 

Ic = - 0.1 mA 

For 2N5322 

- 100 



V 


(Vbe =1.5 V) 


For 2N5323 

- 75 



V 

V(BR)CEO* 

Collector-emitter 

Breakdown Voltage 

Ic = - 10 mA 

For 2N5322 

-75 



V 


(Ib =0) 


For 2N5323 

-50 



V 

V(BR)EBO 

Emitter-base 

Breakdown Voltage 

Ie =-0.1 mA 

For 2N5322 

-6 



V 


(lc=0) 


For 2N5323 

-5 



V 

VcE(sat)* 

Collector-emitter 

Ic = - 500 mA 

Ib = - 50 mA 





Saturation Voltage 


For 2N5322 



- 0.7 

V 




For 2N5323 

i 


- 1.2 

V 

Vbe* 

Base-emitter Voltage 

Ic = - 500 mA 

VcE = -4 V 

For 2N5322 



- 1.1 

V 




For 2N5323 



- 1.4 

V 

hpE* 

DC Current Gain 

For 2N5322 

Ic = - 500 mA 

VcE = ~4 V 

30 


130 




Ic =- 1 A 

For 2N5323 

VcE = -2 V 

10 






Ic = - 500 mA 

VcE = -4 V 

40 


250 


fT 

Transition Frequency 

Ic = - 50 mA 
f = 10 MHz 

VcE = - 4 V 

50 



MHz 

ton 

Turn-on Time 

Ic = - 500 mA 
Ibi = - 50 mA 

Vcc =-30 V 



100 

ns 

toff 

Turn-off Time 

Ic = - 500 mA 

Vcc=-30V 




ns 



Ibi = - Ib2 = - 

50 mA 



1000 



* Pulsed ; pulse duration = 300 p-S, duty cycle = 1 %. 
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^ SGS-THOMSON 

^7# iisiDe[si@iiLseTnRi@i[ies 

2N5415S 


HIGH-VOLTAGE AMPLIFIER 


DESCRIPTION 

The 2N5415S is a silicon planar epitaxial PN P trans¬ 
istor in Jedec TO-39 metal case, intended for high 
vol-tage switching and linear amplifier applications. 




ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Value 

Unit 

VcBO 

Collector-base Voltage (Ie =0) 

- 200 

V 

VcEO 

Collector-emitter Voltage (Ib =0) 

- 200 

V 

Vebo 

Emitter-base Voltage (Ic = 0) 

- 4 

V 

IcM 

Collector Peak Current 

- 1 

A 

P tot 

Total Power Dissipation at Tamb ^ 25 ‘"C 

1 

W 


at T case — 25 °C 

10 

W 

Tstg> Tj 

Storage and Junction Temperature 

- 55 to 200 

°C 


October 1988 
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2N5415S 


THERMAL DATA 


Rth j-case 

Thermal Resistance Junction-case 

Max 

17.5 

°C/W 

Rth j-amb 

Thermal Resistance Junction-ambient 

Max 

175 

°C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25 unless otherwise specified) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

ICBO 

Collector Cutoff Current 

(Ie =0) 

VcB =- 175 V 



-50 

pA 

ICEO 

Collector Cutoff Current 
(Ib=0) 

VcE =- 150 V 



-50 


Iebo 

Emitter Cutoff Current 

(lc=0) 

> 

1 

II 

CQ 

LU 

> 



-20 

piA 

V(bR)CEO* 

Collector-emitter 

Breakdown Voltage 

(Ib =0) 

Ic =-- 2 mA 

- 200 



V 

VcE(sat)* 

Collector-emitter 

Saturation Voltage 

Ic = - 50 mA Ib = - 5 mA 



- 2.5 

V 

Vbe* 

Base-Emitter Voltage 

Ic =- 50 mA VcE =- 10 V 



- 1.5 

V 

hpE* 

DC Current Gain 

Ic =- 50 mA VcE =- 10 V 

30 


150 


fi 

Transition Frequency 

lc=-10mA VcE=-10V 

f =5 MHz 

15 



MHz 

CcBO 

Collector-base 

Capacitance 

Ie =0 Vcb =- 10 V 

f = 1 MHz 



15 

PF 


* Pulsed : pulse duration = 300 |lis, duty cycle = 1 %. 
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PACKAGE 


TO-72 



MECHANICAL DATA 



pin 1: EMITTER - pin 2: BASE 
pin 3: COLLECTOR - pin 4: SHIELD 
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PACKAGE 


TO-18 



MECHANICAL DATA 




DIMENSIONS 

mm 

inches 

min 

max 

min 

max. 

A 

— 

5.3 

— 

0.208 

B 

12.7 

— 

0.500 

— 

C 

— 

5.8 

— 

0.228 

D 

— 

4.9 

— 

0.193 

E 

— 

1.16 

— 

0.045 

G 

— 

0.49 

— 

0.019 

H 

typ. 45° 

typ. 45° 

L 

typ. 2.54 

typ. 0.100 


pin 1: Emitter - pin 2: Base - pin 3: Collector 
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PACKAGES 


SOT-32 



MINIATURE PACKAGE 
WITH REVERSED 
TO-220 PINOUT 


MECHANICAL DATA 




DIMENSIONS 

mm 

inches 

min 

max 

min 

max 

A 

7..4 

7.8 

0.295 

0.307 

B 

10.5 

10.8 

0.413 

0.425 

c 

2.4 

2.7 

0.094 

0.106 

D 

0.7 

0.9 

0.027 

0.035 

E 

2.2 typ. 

0.087 typ. 

F 

0.49 I 0.75 

0.019 1 0.029 

G 

4.4 typ. 

0.173 typ. 

H 

2.54 typ. 

0.100 typ. 

L 

15.7 typ. 

0.618 typ. 

M 

1.2 typ. 

0.047 typ. 

N 

3.8 typ. 

0.149 typ. 

P 

3.0 1 3.2 

0.118 1 0.126 


pin 1: Emitter - pin 2: Collector - pin 3: Base 


*: WITHIN THIS REGION THE 
CROSS-SECTION OF THE LEADS IS 
UNCONTROLLED 
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PACKAGE 


SOT-23 



MECHANICAL DATA 





DIMENSIONS 

mm 

inches 

min 

max 

min 

max 

A 

0.93 

1.04 

0.036 

0.041 

B 

2.8 

3 

0.110 

0.118 

C 

1.2 

1.4 

0.047 

0.055 

D 

2.1 

2.5 

0.082 

0.098 

E 

1.9 

2.05 

0.074 

0.080 

F 

0.95 

1.05 

0.037 

0.041 


0.45 

0.60 

0.017 

0.023 

H 

0.15 

— 

0.006 

— 

L 

0.065 

0.115 

0.003 

0.004 

M 

0.013 

0.1 

0.0005 

0.004 

N 

0.06 

— 

0.003 

— 

P 

0.45 

0.6 

0.017 

0.023 

”r~ 

0.37 

0.46 

0.014 

0.018 


pin 1: Emitter - pin 2: Base - pin 3: Collector 
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NOTES 



NOTES 



NOTES 



NOTES 
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